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ABSTRACT

The Siphonini are a monophyletic tribe including 386 named species (including
subspecies and nomina dubia, but excluding nomina nuda and misspellings), of
which 294 are recognized as taxonomically valid species. The genera and
subgenera of the tribe are revised for the world fauna, based on study of adults of
most described and more than 100 undescribed species, and first instars of 68
species. Seven genera are recognized, each hypothesized as monophyletic:
Goniocera Brauer and Bergenstamm, Proceromyia Mesnil (elevated from
subgeneric status within Ceromya and including Nipponoceromyia Mesnil and
Shima, n. syn.), Entomophaga Lioy, Ceromya Robineau-Desvoidy (including new
synonym  Actinactia ~ Townsend), Actia  Robineau-Desvoidy,  Peribaca
Robineau-Desvoidy and Siphona Meigen. Ceromya is informally divided into
Ceromya sensu stricto and the Ceromya silacea species group. The concept of
Siphona is broadened to include the following nine subgenera, each previously
recognized as a genus and each (except for one, as noted) hypothesized as
monophyletic: Actinocrocuta Townsend (new subgeneric status), Aphantorhapha
Townsend (new subgeneric status), Aphantorhaphopsis Townsend (new subgeneric
status; an unresolved and possibly polyphyletic group of Old World species,
including Asiphona Mesnil, n. syn.), Baecomyia O’Hara (new subgeneric status),
Ceranthia Robineau-Desvoidy (new subgeneric status), Pseudosiphona Townsend
(new subgeneric status), Siphona Meigen sensu stricto, Siphonopsis Townsend (new
subgeneric status) and Uruactia Townsend (new subgeneric status). Three species
groups, and a group of unrelated and unplaced species, of undescribed New World
Siphona s.1. species are reviewed but not formally named or described.

New combinations resulting from reclassification of the Siphonini are:
Nipponoceromyia pubioculata Mesnil and Shima moved to Proceromyia; Actia
amblycera Aldrich, Actia cornuta Aldrich, Actinactia lutea Townsend and Actia
normula Curran moved to Ceromya; Actia stiglinae Bezzi moved to Peribaea; Actia
panamensis Curran and Aphantorhapha pulla Reinhard moved to Siphona s.l. (and
unplaced to subgenus); and the following 20 species are provisionally placed in S.
(Aphantorhaphopsis) (most formerly placed in Asiphona, a junior synonym of S.
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(Aphantorhaphopsis)): Crocuta (Siphona) alticola Mesnil, Actia angustifrons
Malloch, Actia brunnescens Villeneuve, Crocuta (Siphona) crassulata Mesnil,
Siphona (Asiphona) fera Mesnil, Siphona (Asiphona) laboriosa Mesnil, Actia
laticornis Malloch, Actia mallochiana Gardner, Siphona (Asiphona) nigronitens
Mesnil, Actia norma Malloch, Asiphona picturata Mesnil, Siphona (Asiphona)
pudica Mesnil, Actia samarensis Villeneuve, Actia selangor Malloch, Thryptocera
selecta Pandellé, Gymnopareia siphonoides Strobl, Siphona (Asiphona) speciosa
Mesnil, Actia starkei Mesnil, Actia verralli Wainwright and Siphona (Asiphona)
xanthosoma Mesnil. Actia heterochaeta Bezzi, a nomen dubium, is left unplaced
within the Siphonini. Removed from the Siphonini is Actia aberrans Malloch
(referred to Eurysthaea Robineau-Desvoidy by Crosskey, pers. comm.).

The status of named species has, in general, been maintained as listed in current
literature, though the following new synonymies were recognized and are herein
proposed: Actia brevis Malloch synonymized with A. darwini Malloch, Peribaea
subaequalis (Malloch) with P. orbata (Wiedemann), Actinocrocuta chaetosa
Townsend with Siphona (Actinocrocuta) singularis (Wiedemann), and Siphona
janssensi (Mesnil) with S. (Siphona) cuthbertsoni Curran. Elevated from subspecific
to species status are: Ceromya similata Mesnil, Siphona (Siphona) infuscata
(Mesnil) and S. (Siphona) nigrohalterata Mesnil. Lectotypes are designated for
Ceromya cibdela (Villeneuve) and S. (Pseudosiphona) brevirostris Coquillett.

A chapter about structural features of the Siphonini is followed by a key to
genera and then by descriptions of genera and subgenera. Keys are also provided to
the species of Proceromyia and Entomophaga and for the subgenera of Siphona s.1.
A list of known siphonine hosts is included. A cladistic analysis based on ingroup
(Siphonini) and outgroup (other Tachinidae) comparisons is used to partially
reconstruct the phylogenetic history of the major siphonine lineages. Geographic
distribution of siphonine genera and subgenera is discussed in relation to historical
events during earth history and the presumed phylogenetic history of the Siphonini.

RESUME

La Siphonini est une tribu monophylétique qui comprends 386 espéces nommées
(v compris les sous-espéces et nomina dubia, mais a I’ exclusion de nomina nuda et
ses mauvaises épelations). De ces espéces, 294 sont reconnues comme étant
taxonomiquement valides. Les genres et sous-genres de la tribu sont revisés pour la
faune mondiale, ce basé sur une étude des adultes de la plupart des espéces
décrites, des adultes de plus de 100 espéces non- décrites, et des larves de premier
stade de 68 espéces. On reconnait sept genres, et on hypothése que chacun de
ceux-ci est monophylétique: Goniocera Brauer et Bergenstamm, Proceromyia
Mesnil (élevé du statu sous-genre dans Ceromya et y compris Nipponoceromyia
Mesnil et Shima, n. syn.), Entomophaga Lioy, Ceromya Robineau-Desvoidy (y
compris le nouveau synonyme Actinactia Townsend), Actia Robineau-Desvoidy,
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Peribaea Robineau- Desvoidy et Siphona Meigen. A titre non-officiel, Ceromya est
divisé en deux groupes: Ceromya sensu stricto et le groupe d espéces Ceromya
silacea. Le concept de Siphona est élargi pour inclure les neuf sous-genres suivants,
chacun préalablement reconnu comme genre et chacun (a I'exception d’ un tel, que
noté) étant par hypothése monophylétique: Actinocrocuta Townsend (nouveau statu
sous-générique), Aphantorhapha Townsend (nouveau statu sous-générique),
Aphantorhaphopsis Townsend (nouveau statu sous-générique; un groupe irrésolu et
possiblement polyphylétique d’espéces de I'ancien monde, y compris Asiphona
Mesnil, n. syn.), Baeomyia O'Hara (nouveau statu sous-générigue), Ceranthia
Robineau-Desvoidy (nouveau statu sous-générique), Pseudosiphona Townsend
(nouveau statu sous-générique), Siphona Meigen sensu stricto, Siphonopsis
Townsend (nouveau statu sous-générique). Trois groupes d’ espéces, et un groupe
d’espeéces sans liens de parenté et d’espéces non-classées, de Siphona s.l. du
nouveau- monde sont examinés sans étre nommes ou decrits formellement.

Les nouvelles combinaisons résultant de la reclassification des Siphonini sont:
Nipponoceromyia pubioculata Mesnil et Shima passe a Proceromyia; Actia
amblycera Aldrich, Actia cornuta Aldrich, Actinactia lutea Townsend et Actia
normula Curran passent a Ceromya; Actia stiglinae Bezzi passe a Peribaea; Actia
panamensis Curran et Aphantorhapha pulla Reinhard passe a Siphona s.l. (et
non-classé au niveau du sous-genre); et les 20 espéces suivantes sont
provisoirement placées dans S. (Aphantorhaphopsis) (plus antérieurement placées
dans Asiphona, un synonyme junior de S. (Aphantorhaphopsis)): Crocuta (Siphona)
alticola Mesnil, Actia angustifrons Malloch, Actia brunnescens Villeneuve, Crocuta
(Siphona) crassulata Mesnil, Siphona (Asiphona) fera Mesnil, Siphona (Asiphona)
laboriosa Mesnil, Actia laticornis Malloch, Actia mallochiana Gardner, Siphona
(Asiphona) nigronitens Mesnil, Actia norma Malloch, Asiphona picturata Mesnil,
Siphona (Asiphona) pudica Mesnil, Actia samarensis Villeneuve, Actia selangor
Malloch, Thryptocera selecta Pandellé, Gymnopareia siphonoides Strobl, Siphona
(Asiphona) speciosa Mesnil, Actia starkei Mesnil, Actia verralli Wainwright et
Siphona (Asiphona) xanthosoma Mesnil. Actia heterochaeta Bezzi, un nomen
dubium, demeure non-classé parmi les Siphonini. Actia aberrans Malloch est enlevé
des Siphonini (et rapporté a Eurysthaea Robineau-Desvoidy par Crosskey, comm.
pers.).

Le statu des espéces nommeés a été maintenu en général, tel qu’inscrit dans la
littérature, a I'exception des nouvelles synonymies reconnues et proposées comme
suit: Actia brevis Malloch synonyme de A. darwini Malloch, Peribaea subaequalis
(Malloch) synonyme de P. orbata (Wiedemann), Actinocrocuta chaetosa Townsend
synonyme de Siphona (Actinocrocuta) singularis (Weidemann), et Siphona janssensi
(Mesnil) synonyme de S. (Siphona) cuthbertsoni Curran. Les suivantes sont élevées
de sous-espéces a espéces: Ceromya similata Mesnil, Siphona (Siphona) infuscata
(Mesnil) et S. (Siphona) nigrohalterata Mesnil. Des lectotypes sont designes pour
Ceromya cibdela (Villeneuve) et S. (Pseudosiphona) brevirostris Coquillett.

Quaest. Ent., 1989, 25 (1,2)
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Un chapétre sur les traits structuraux des Siphonini est suivi d’une clef pour les
genres, et ensuite par les descriptions des genres et sous-genres. Des clefs sont
aussi incluses pour les espéces de Proceromyia et Entomophaga et pour les
sous-genres de Siphona s.l. Une liste des hiotes reconnus pour les siphonines est
incluse. Une analyse cladistique basee sur des comparaisons en groupe (Siphonini)
et hors groupe (autres Tachinidae) est utilisée pour reconstruire partiellement
I histoire phylogénétique des lignées majeurs siphonines. La distribution
géographique des genres et sous-genres des siphonines est discutée en relation avec
les événements historiques de I'évolution de la terre, et I histoire phylogénétique
présomptueuse des Siphonini.
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INTRODUCTION

The Siphonini are a monophyletic tribe of about 300 described species and more
than 100 undescribed species, of uncertain phylogenetic position within the
Tachinidae (some authors favoring its placement in the Goniinae, others the
Tachininae). Adults are smaller than most tachinid flies, generally 3-5mm in length,
and larvae are almost exclusively parasitoids of larval Lepidoptera. Siphonines are
widely distributed throughout the world, with greatest diversity in non-rainforest
areas of the tropics.

Mesnil established the modern concept of the Siphonini (as Siphonina) in his
illustrious tachinid contribution to “Die Fliegen der palaearktischen Region”
(1962-5). Prior to that time, several genera now relegated to the Neaerini were
included because of their external similarity to members of the Siphonini (e.g.
Mesnil 1939, 1954; van Emden, 1954). Herting (1957), in his interpretive survey of
female genitalia in the Calyptratae, was first to recognize the error in this
classification and his findings were subsequently incorporated into Mesnil’s
(1962-5) revision of the Palearctic Siphonini. Crosskey maintained Mesnil’s concept
of the tribe in his treatments of the tachinid faunas of the Australian (1973), Oriental
(1976a) and Afrotropical (1980) regions, as did Andersen (1983) in his recent
generic revision of the Old World Siphonini and Herting (1984) in his catalogue of
Palearctic Tachinidae.

In marked contrast to the recent attention conferred upon Old World siphonines,
the New World fauna is without a modern treatment at any level. Townsend’s
(1940) revision of the “Siphonini” and “Actiini” in his “Manual of Myiology” is an
untenable classification comprising a heterogeneous and polyphyletic assemblage of
genera. A valuable step toward a modern classification of North American Siphonini
was achieved by Sabrosky and Arnaud (1965). These authors brought together
almost all the siphonine taxa of America north of Mexico within their subtribe of the
Siphonini, the Siphonina, but included therein a number of unrelated genera.

Quaest. Ent., 1989, 25 (1,2)
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Guimaraes (1971) catalogued the tachinids of America south of the United States,
and though following the broad concept of the Siphonini advanced by Sabrosky and
Arnaud, he did not similarly recognize subtribes; consequently his genera of the
‘Siphonini sensu Mesnil are interspersed with a variety of unrelated taxa.

This study was undertaken with the aim of revising the supraspecific taxa of the
Siphonini and in particular reclassifying the New World siphonines in light of recent
advances concerning the Old World fauna. This aim has been tempered somewhat
by the diverse and largely undescribed fauna of the Neotropics, which requires
detailed study and description of species before a satisfactory supraspecific
classification can be established. The results of a preliminary study of many
undescribed Neotropical species are included here as an aid to future systematic
research on the Neotropical Siphonini.

In addition to revising the Siphonini and providing a framework about which
future revisions of genera can proceed, this work is also an exploration into the
phylogenetic relationships among the supraspecific taxa and character state diversity
among species. To attain this goal, most available types and specimens of many
undescribed species were examined.

Included in this paper are lists of species names in the Siphonini, arranged
according to a revised classification of the tribe. Descriptions of the genera and
subgenera are provided along with keys to the genera of the Siphonini, subgenera of
Siphona s.. and species of Proceromyia and Entomophaga. Known hosts of the
Siphonini are listed. Character state diversity is tabulated and discussed, and the
phylogenetic and geographic history of the supraspecific taxa is analyzed.

MATERIALS AND METHODS

Materials

This paper is based on the morphological study of aduit specimens of about 270
of the 294 described species of the Siphonini, more than 100 undescribed New
World species, and numerous undescribed Old World species. Included among these
specimens were 264 primary types and eight paratypes; types not examined include
31 known to be lost (22 of these being Robineau-Desvoidy nominal species) and 13
not located and possibly lost. Male genitalia of more than 250 species and female
genitalia of about 90 species were examined. First instars of 68 species were also
examined (see O’Hara in press “a”).

Codes used in the text for designating institutions and private collections appear
below with the names of their respective curators.

AMNH Department of Entomology, American Museum of Natural
History, Central Park West at 79th Street, New York, NY
10024; the late P. Wygodzinsky and K.A. Schmidt.

BLKU  Biological Laboratory, Coliege of General Education, Kyushu University,
Ropponmatsu, Fukuoka 810, Japan; H. Shima.



BMNH

BPBM

CAS

CEA

CIE

CNC

DEI

DPI

ETH

FSF

HDE

HNHM

INPA

IRSN

JEOH

MBR

MCSN

MCZ
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Department of Entomology, British Museum (Natural History), Cromwell
Road, London, England SW7 5BD; R.W. Crosskey and A.C. Pont.
Department of Entomology, Bernice P. Bishop Museum, P.O. Box 6037,
Honolulu, HI 96818; N.L. Evenhuis.

Department of Entomology, California Academy of Sciences, Golden
Gate Park, San Francisco, CA 94118; P.H. Arnaud, Jr.

Coleccién de la Estacion Experimental Agronémica, Universidad de
Chile, Maipu, Chile (curator not named).

Coleccioén del Centro de Investigacions Entomolégicas, Universidad de
Chile, Santiago, Chile; J. Herrera.

Biosystematics Research Centre [formerly Institute], Central
Experimental Farm, K.W. Neatby Building, Ottawa, Ontario K1A 0C6;
D.M. Wood.

Institut fiir Pflanzenschutzforschung Kleinmachnow, [formerly the
Deutsches Entomologisches Institut], Akademie der Landwirt-
schaftswissenschaften, Bereich Eberswalde, 13 Eberswalde-Finow 1,
Schicklerstrasse 5, German Democratic Republic; H.J. Miiller and R.
Gaedike.

Entomology Branch, Department of Primary Industries, Meiers Road,
Indooroopilly, 4068, Queensland, Australia; B. Cantrell.

Entomologisches Institut, Eidgenossische Technische Hochschule,
Zentrum, CH-8092 Zurich, Switzerland; W. Sauter.

Forest Research Institute, Dehra Dun, Uttar Pradesh, India. (I was unable
to establish contact with this institution.)

Forschungsinstitut ~ Senckenberg, Senckenberganlage 25, D-6000
Frankfurt 1, Federal Republic of Germany; J. Rademacher.

Hope Department of Entomology, University Museum, Oxford, OXl1
3PW, England; M.J. Scoble.

Zoological Department, Hungarian Natural History Museum, H-1088
Budapest, Baross u. 13, Hungary; F. Mihalyi.

Instituto Nacional de Pesquisas da Amazdnia, Caixa Postal 478, 69.000
Manaus, Amazonas, Brazil; J.A. Rafael.

Institut Royal des Sciences Naturelles de Belgique, Rue Vautier 31,
B-1040 Bruxelles, Belgium (curator not named).

Private collection of the author.

Divisién Entomologia, Museo Argentino de Ciencias Naturales
“Bernardino Rivadavia”, Avenida Angel Gallardo 470, Buenos Aires,
Argentina; A.O. Bachmann.

Museo Civico di Storia Naturale, 20121 Milano, Corso Venezia 55, Italy;
C. Leonardi.

Museum of Comparative Zoology, Harvard University, Cambridge, MA
02138; M.K. Thayer.
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Entomologie, Muséum National d’Historie Naturelle, 45 bis Rue Buffon,
Paris Ve, France; L. Matile.

Entomology Section, Musée Royal de I'Afrique Centrale, B-1980,
Tervuren, Belgium; E. De Coninck.

Department of Entomology, Michigan State University, East Lansing, MI
48824; R.L. Fischer.

Museo Zoologico de “La Specola”, Universita Degli Studi, Via Romana,
17-50125 Firenze, Italy; S. Mascherini.

Naturhistorisches Museum der Benediktiner-Abtei Admont, A-8911
Admont, Austria; B. Hubl.

Entomology Department, Naturhistorisches Museum, Zoologische
Abteilung, A-1014 Vienna, Burgring 7, Austria; R.
Contreras-Lichtenberg.

Entomology Section, Swedish Museum of Natural History, S-10405
Stockholm, Sweden; P.1. Persson.

Department of Entomology, Oregon State University, Corvallis, OR
97331; M.D. Schwartz.

Private collection of P.H. Arnaud, Jr., c/o CAS.

Department of Agriculture, Plant Protection Research Institute, National
Collection of Insects, Private Bag X134, Pretoria 0001, Republic of South
Africa; M.W. Mansell.

Staatl. Museum fiir Naturkunde, Rosenstein 1, D-7000 Stuttgart 1,
Federal Republic of Germany; B. Herting.

Entomology Section, School of Public Health and Tropical Medicine,
Sydney University 2006, Sydney, New South Wales, Australia; M.L.
Debenham.

Department of Entomology, Strickland Museum, University of Alberta,
Edmonton, Alberta T6G 2E3; G.E. Ball.

Department of Entomology, University of Arizona, Tucson, AZ 85721;
F.G. Werner.

Division of Entomology and Parasitology, University of California,
Berkeley 4, CA 94720; J.A. Chemsak.

Department of Entomology, University of California, Davis, CA 95616;
R.O. Schuster.

Department of Entomology, University of California, Riverside, CA
92521; S.1. Frommer.

Facultad de Agronomia, Universidad de Chile, Casilla 1004, Santiago,
Chile; R. Cortés.

Department of Entomology, Snow Entomology Museum, University of
Kansas, Lawrence, KS 66045; C.D. Michener and G.W. Byers.
Department of Entomology, University of New Hampshire, Durham, NH
03824; J.F. Burger.
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UNLP  Division de Entomologia, Facultad de Ciencias Naturales y Museo,
Universidad Nacional de La Plata, Paseo del Bosque, 1900 La Plata,
Argentina; L. de Santis.

USNM  Systematic Entomology Laboratory, SEA, U.S. Department of
Agriculture, United States National Museum, Washington, DC 20560;
C.W. Sabrosky (retired) and N.E. Woodley.

USP Museu de Zoologia, Universidad de Sao Paulo, Avenida Nazare, 481,
Caixa Postal 7172, 04263, Sao Paulo, sp, Brazil; J.H. Guimaraes.

UZI Department of Zoology, Zoological Museum, Helgonavigen 3, S-223 62,
Lund, Sweden; R. Danielsson.

WLD Private collection of W.L. Downes, c/o MSU.

WSUP  Department of Entomology, James Entomological Collection,
Washington State University, Pullman, WA 99164; W.J. Turner.

ZIL Zoological Institute, USSR Academy of Sciences, Leningrad 199164,
USSR; V.A. Richter.
ZMA Instituut voor Taxonomische Zodlogie, Zodlogisch Museum, Universiteit

van Amsterdam, Afdeling Entomologie, Plantage Middenlaan 64, 1018
DH Amsterdam, Netherlands; T. van Leeuwen.

ZMHU  Museum fiir Naturkunde an der Humboldt-Universitit zu Berlin, Bereich
Zoologisches Museum, DDR 104 Berlin, Invalidenstrasse 43, German
Democratic Republic; H. Schumann.

ZMU Division of Entomology, Zoological Museum of the University,
SF-00100 Helsinki 10, Finland; B. Lindeberg.

ZMUC  Zoologisk Museum, Universitetsparken 15, DK 2100, Copenhagen,
Denmark; S. Andersen.

Methods

Ranking of taxa— lIdeally a classification should be practical to the general
taxonomist, informative to the specialist, and an accurate reflection of the
hypothesized cladistic relationships among included taxa. In reality few groups can
be so perfectly classified, as the three criteria are often to a greater or lesser extent at
odds with one another. The problem is particularly acute when cladistic
relationships are inadequately known, as in the Siphonini. In light of this problem,
and in an effort to adhere as closely as possible to the three criteria given above, a
classification for the Siphonini is proposed using the formal supraspecific categories
of genus and subgenus and informal category of species group, with different
criteria for each.

In addition to the accepted criterion of being phenetically distinct from one
another (an admittedly vague concept), genera recognized herein are hypothesized
as monophyletic (holophyletic) lineages which are distinguishable by non-genitalic
characters (except for a few species possessing key-character parallelisms). Though
in combination these criteria are still subjective, they are stated here simply to give

Quaest. Ent., 1989, 25 (1,2)
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the reader some indication of the guidelines followed in erecting the Siphonini
classification proposed herein; genera (like all taxa) are by nature subjective entities
undefinable by objective criteria. Most significantly, the criteria used here have led
to a broadening of Siphona to include a number of previously recognized genera
(mostly of Townsend). This broadened concept of Siphona comprises a
monophyletic group recognizable by the non-specialist; lower ranks within the
genus are used (as explained below) to serve the needs of the specialist.

The rank of subgenus has been used sparingly during the taxonomic history of
the Tachinidae, particularly by the most prolific describer of New World tachinids,
C.H.T. Townsend. Townsend had a very restricted generic concept, generally
erecting new genera of questionable value for the inclusion of a very few species.
As Townsend’s work is re-evaluated, most of his genera are being combined with
others or his original generic limits expanded. With respect to the Siphonini, most of
his genera proposed for non-Siphona s.l. species have been combined with other
genera, leaving only his Siphona group genera, representing mostly New World
taxa, unrevised. Whereas Townsend’s genera previously combined with
non-Siphona genera required no change to the concepts of those taxa, the same is
not true of his Siphona group names. Each of these names (i.e. Actinocrocuta,
Aphantorhapha, Aphantorhaphopsis, Pseudosiphona, Siphonopsis and Uruactia)
designate lineages of unknown relationship to one another. Either they must all be
retained as genera or the generic limits of another genus broadened for their
inclusion, if one is to follow the criterion of monophyly stated above for genera. In
addition, most of these lineages are phenetically similar, and only distinguishable by
male genitalic characters. A compromise position has been adopted here by reducing
Townsend’s Siphona group genera to subgenera within a broadened concept of
Siphona. Siphona s.1. is strictly monophyletic under this classificatory scheme, and
lower units are given the equal rank of subgenus because of the unknown cladistic
relationships among them. Thus such distinctive groups as Baeomyia and Ceranthia
are also assigned subgeneric rank along with Townsend’s names because their
exclusion would make Siphona s.l. paraphyletic. By retaining Townsend’s genera in
a formal classification, albeit at lower rank, the taxonomic and phylogenetic unity of
each of these taxa is retained, which would otherwise be lost if Siphona was
broadened and no lower ranks recognized. Ideally, I would like to see some New
World subgenera of Siphona s.. combined with one another in the future, but at
present no synapotypies are known upon which to base such action. More
taxonomically and phylogenetically useful characters need to be discovered so that
the numerous undescribed species of Siphona s.1. are not classified into new Siphona
subgenera of unnecessarily narrow limits.

All Siphona subgenera are considered strictly monophyletic except one. An
exception has been made for S. (Aphantorhaphopsis) on practical grounds. Old
World species of the Siphona group not belonging to Siphona s.s. or S. (Ceranthia)
have been assembled together in S. (Aphantorhaphopsis) as a preliminary measure
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until the group can be adequately revised. Many of its described species are known
only from holotypes - some male, others female - severely restricting their detailed
study. Given also the rich undescribed fauna that belongs within this group, a
revision of this assemblage is not attempted within this work. Preliminary study of
these species suggests they have few, if any, close relationships with New World
Siphona s.l. species, and almost certainly no close relationships with the New World
Siphona subgenera recognized here.

The lowest supraspecific rank used is that of the informal species group. This
rank is used for strictly monophyletic assemblages of species, and is used in two
parts of the classification, once in Ceromya s.I. and again in Siphona s.1.

The species of Ceromya s.l. are arranged in Ceromya s.s. and the C. silacea
species group, each tentatively hypothesized as monophyletic. This arrangement is
presently incomplete because each can only be recognized by examination of male
genitalia and not all species of Ceromya s.I. were examined for male genitalic states.
The two groups of Ceromya s.l. are referred to as above to reflect the tentative
nature of these findings and to avoid premature changes to the classification. If
future studies support the monophyly of each group and their sister group
relationship, then both could be formally recognized as subgenera of Ceromya s.1.

Nearly 100 undescribed siphonine species are known from the New World. More
than half belong to such distinctive taxa as Actia, Ceromya and Siphona s.s., or are
included in the revised concepts of such Siphona subgenera as Pseudosiphona and
Siphonopsis. The remainder do not exhibit clear relationships with any of the named
taxa, although relationships are evident among some of these species. To reflect
these relationships, document diversity, and to guide future studies on the
assemblage, three numbered species groups are separately discussed, and the
remaining 20-odd species treated as a whole. Thus the assemblage of known but
undescribed species of New World Siphona s.1. is discussed in as detailed a manner
as possible at this time. The naming of new species and possibly supraspecific taxa
awaits a more detailed systematic examination of this diverse and undescribed
fauna.

Treatment of undescribed species— No new species is described in this work,
though the characteristics of many are incorporated into the descriptions of the
supraspecific taxa. I consecutively numbered (according to country or region of
origin) undescribed species within each supraspecific taxon so that information
obtained from these undescribed species could be usefully expressed herein. The
examined specimens were appropriately labelled to permit their recognition in
collections during future systematic studies of the Siphonini.

The numbering of undescribed species includes two or more higher taxa in two
groups. The first involves Ceromya s.1., in which undescribed species are numbered
consecutively according to country or region of origin regardless of their placement
in Ceromya s.s. or the Ceromya silacea species group. The second group involves
species included in New World Siphona species groups 1 and 3 and unplaced
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species of New World Siphona s.l.: these were numbered together consecutively
from 1 to 34. [Groups 1 and 3 were recognized after the original numbering system
was adopted, so their numbers were not changed when the species were shifted to
their present classification. Siphona species group 2 was recognized before the other
groups, and includes ten species numbered from one to ten.] One species from the
above series, sp. 31, was recognized as near S. (Uruactia) uruhuasi and transferred
to S. (Uruactia) without a change in number. Due to other taxonomic changes, no
species in the Siphona s.1. series is numbered 9, 11 or 18 (i.e. these numbers are not
used to designate undescribed species).

Terms.— Terms used here are those proposed by McAlpine (1981), with several
changes as discussed in O’Hara (1983a: 269-70). Two additional changes are made
with respect to male genitalia because of conflicting theories about genitalic
homology. Griffiths’ (1972, 1981) interpretation of homologies in male genitalia
differs from that of McAlpine (1981), so the neutral terms pregonite and postgonite
here replace McAlpine’s controversial homology of these structures with,
respectively, the gonopod and paramere. I also use the common terms epandrium
and surstylus, though for descriptive purposes only and not in rejection of Griffiths’
periandrial hypothesis about development of these structures.

The male abdominal sternum 5 is a sclerite of varied shape among siphonines.
There do not appear to be standard terms available for detailed description of this
structure, so I have chosen arbitrary terms for this purpose, and explain their
meaning in the Structural Features chapter in characters 38 to 40. Features of this
structure are labelled in Fig. 47.

Many terms used for head features, thoracic and abdominal setation, and
genitalic structures are labelled in figs. 1-12 in O’Hara (1983a: 345-8); wing veins
are labelled here in Fig. 21, features of first instars in Figs. 157-158, and varied
external and genitalic features are labelled on scanning electron photomicrographs,
Figs. 23-46.

Examination and illustration of specimens.— Adult specimens were examined
with a Wild MS5 stereoscopic microscope, with standard light source, at
magnifications to 50X. Genitalia and first instars were studied with a Leitz
SM-LUX compound microscope at magnifications to 400X. Though most genitalic
features are visible at 50X with a dissecting microscope, there are certain
taxonomically and phylogenetically important characters of the male genitalia,
particularly those of the pregonite (characters 44-46), not readily discernible unless
examined at 100X with a compound microscope or high resolution dissecting
microscope (as discussed under appropriate characters in the Structural Features
chapter).

Structures were drawn with the aid of a camera lucida or drawing tube, as
explained in O’Hara (1983a: 268-9). Certain structures were gold-coated and
examined and illustrated using a Cambridge M-250 scanning electron microscope.
Ilustrations referred to in other works are cited as “fig.”, original illustrations shown
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in this work are cited as “Fig.”.

Genitalic dissections.— Male and female genitalia of siphonines provide some
of the best character systems for taxonomic study and phylogenetic analysis. The
genitalia of more than 600 siphonines were dissected during this study, following
the method of O’Hara (1983a: 271-2). Briefly stated, this procedure involved
removal of the abdomen from an adult specimen, partial clearing of the abdomen in
10% NaOH, dissection of genitalia, reattachment of abdomen to specimen, and
storage of genitalia in glycerine. The abdomen generally changed little from its
pre-dissection condition except for slight clearing and some shrivelling. Perhaps
because of these minor changes, plus the time involved in preparation, most past
workers have avoided study of siphonine genitalia despite the wealth of taxonomic
and phylogenetic information they contain.

Genitalic preparations were stored during this study in short vials of glycerine in
specially designed trays (O’Hara and McIntyre 1984), permitting direct examination
and comparison among genitalia. Each dissection was numbered such that adult
specimens and genitalia could be stored and examined separately and later easily
re-associated. Genitalia were placed in microvials and pinned below their respective
adult specimens for return of institutional loans. Dissection tags were placed in each
microvial and attached to each pin to help prevent future accidental dissociation of
genitalia and adult specimens, and to allow particular dissections referred to, or
illustrated, herein to be identified in collections and restudied.

Each dissection was color-coded and numbered. The following colors were used,
and a one letter abbreviation of each color identifies the appropriate dissection series
in the text: blue (B), green (G), orange (O), red (R), white (W) and yellow (Y).

STRUCTURAL FEATURES
Historical review

The very long geniculate proboscis of Siphona s.s. species was recognized as a
fundamental feature of that genus from the earliest writings about the Siphonini, but
it was not until publication of Mesnil’s (1954) work entitled “Genres Actia
Robineau-Desvoidy et Voisins” that the concepts of other large siphonine genera
reached their near-modern forms.

Mesnil (op. cit.) perceptively recognized the diagnostic value of two structural
features of siphonines that had been noted by previous authors but not used at the
generic level. One was Villeneuve’s (1924: 22) discovery that the anal vein
extended to the wing margin in certain species, which Mesnil used in the first
couplet of his 1954 key (pp. 8-10) to distinguish Strobliomyia (=Peribaea),
Ceranthia, Siphona s.s. and Siphona (Asiphona) (=S. (Aphantorhaphopsis)) from
other siphonines. This state is now considered synapotypic of that group of taxa.

Mesnil (op. cit.) also recognized the generic value of Malloch’s (1930b: 120)
discovery that a group of species possesses a long, downwardly directed, lower
proepimeral seta. Mesnil used this feature to differentiate Strobliomyia from other
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genera in which the anal vein is extended to the wing margin, and to separate what
are now considered neaerine genera from other siphonines.

Mesnil (op. cit.) further distinguished between two groups of genera based on
‘basal setulation of wing vein R4,s. In one group R,,s was setulose from base to
crossvein r-m or beyond, in the other only a single setula was present basally.
Within the former group Mesnil keyed out Goniocera and established the modern
concepts of Actia (as Entomophaga, as explained in O’Hara 1985) (based on the
presence of a row of hairs on the katepisternum), and Ceromya (based on absence of
this row of hairs). Mesnil’s latter group was later transferred to the Neaerini by
Herting (1957), based on study of female genitalia in the Calyptratae.

Mesnil synthesized the contribution of Herting (1957) into his revision of
Palearctic tachinids in “Die Fliegen der palaearktischen Region” (1962-5). In that
work Mesnil firmly established the modern concept of the Siphonini (as Siphonina),
recognizing presence of a row of setulae on Ry, as one of the fundamental features
of the tribe. His generic classification, little changed from his 1954 publication, has
become the touchstone of modern siphonine systematics.

Characterization of the Siphonini sensu Mesnil suffered from one shortcoming,
namely the lack of a single feature which could be considered synapotypic of the
tribe. Such was the situation when this work began in 1981. By then Crosskey
(1973, 19764, 1980) had revised the siphonine fauna of all Old World non-Palearctic
regions, but the siphonine fauna of the New World was essentially unrevised and the
applicability of Mesnil’s tribal concept to the Neotropical fauna, in particular, was
untested. At the suggestion of D.M. Wood, Biosystematics Research Centre,
Ottawa, I investigated the possibility of two spermathecae in the female
reproductive system being synapotypic of the Siphonini. All dissections of females
during this study suggests that this state is synapotypic, and the same conclusion
was reached independently by Andersen (1983). This fundamental feature of adult
female siphonines is used here to define the world Siphonini and supplement former
external characterization of the tribe based on Old World members.

Structural features of the Siphonini

The two major revisions of the Siphonini are those of Mesnil (1962-5) and
Andersen (1983). Both are primarily based on the Palearctic fauna, and hence do not
provide detailed information about the distribution of character states throughout the
tribe. Such information is desirable not only to provide a sound phylogenetic basis
for supraspecific concepts and descriptions (and an accurate key), but also as an aid
to future revisers of siphonine taxa. Here follows an explanation of the characters
used in the descriptions of the supraspecific taxa of the Siphonini, with designation
of the states as they appear in Table 1. Table 1 is primarily intended as a quick
reference to the distribution of character states within the Siphonini, both to
summarize similarities and differences among supraspecific taxa and to augment the
phylogenetic analyses of these taxa in the Evolution chapter.
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Character 1. Length— Adult siphonines are relatively small tachinids, ranging
in total length from 2.0-6.5mm (as measured in profile from apex of flagellomere 1
in resting position to apex of abdominal tergum 5), with most species averaging
between 3.0-5.0mm. Like most tachinids, adult siphonines vary intraspecifically in
size, probably because of nutritional constraints placed upon them during their
parasitic larval stage. It is thus not unusual to observe a considerable size range
among conspecifics. This notwithstanding, the size of most individuals is closely
grouped about the mean of that species, such that each species has a characteristic
size. Ranges in total length given in Table | represent the size range observed
among examined specimens of each taxon, and are rounded to the nearest 0.5mm.

Character 2. Proclinate orbital setae.— Two proclinate orbital setae are present
on each side of the vertex of both male and female siphonines. Two states are
recognized: one in which the anterior seta is longer than the posterior one (A), the
other in which both setae are subequal in length (S). This character is not always
useful taxonomically since some species possess both states and in others males and
females differ (with the anterior seta larger in the female than in male in these
species). There is also no evident trend toward one state or the other among the
major siphonine lineages. In addition to the two states recognized here there is also
marked variation, though difficult to quantify, in length and thickness of the
proclinate orbital setae (particularly the anterior one) among siphonine lineages.

Character 3. Frontal setae— Siphonines have a row of reclinate frontal setae
which extend from about pedicel height to the anterior reclinate orbital seta. The
frontal setae alternate short and long in all species except Proceromyia pubioculata,
in which they are all long and unusually thin (Fig. 3). Also unique to P. pubioculata
are 8-12 frontal setae, as other siphonines have no more than five (rarely six in
atypical specimens). In many siphonines the fifth (uppermost) frontal is very short,
and in a few lost altogether (often intraspecifically varied); a few species among
different lineages characteristically possess only three frontal setae, though a series
of specimens is needed to determine the stability of this state. The number of frontal
setae in each taxon is listed in Table 1, and an asterisk beside a five is used to
indicate that three or four frontals occur in some species (either characteristically or
as an aberration).

Character 4. Eye vestiture— Siphonines, as a rule, have bare (B) eyes (i.e. only
a very few short and widely spaced hairs visible). The exception is Proceromyia
pubioculata, which has a densely haired eye (D).

Character 5. Male eye height— Eye size is markedly varied among siphonines,
and as such is one of the most useful external characters for species recognition.
Variation among species renders this character of little value at the generic level. In
some lineages males and females of a species are apparently very similar in eye size,
in other lineages the male or female may have the larger eye; this distinction was
difficult to document with accuracy because of interspecific variation and because
both male and female specimens of a species were not always available for
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comparison. Therefore, I have made generalizations in the generic descriptions
based on specimens available. Male eye size was selected as the standard for
comparison among genera because males generally vary more in eye size
interspecifically and possess the better characters for species identification (i.e.
features of the male genitalia).

Overall eye size is difficult to measure, so eye height is used here for
comparisons. Eye height is taken as the maximum vertical distance from top of eye
to bottom, relative to vertical head height (excluding ocellar triangle; as in O’Hara
1983a). Some authors (e.g. Andersen 1982) measure eye height on a diagonal axis,
resulting in slightly greater values than given here. Ranges in eye height are
recorded in Table 1 and in descriptions; qualitative differences as well are given in
the latter as an aid for comparisons, according to this arbitrary guide: small, eye up
to 0.65 head height; medium-small, 0.66-0.69; medium, 0.70-0.76; medium-large,
0.77-0.84; and large, 0.85 and greater.

Character 6. Male flagellomere 1 length— Characteristics of flagellomere 1
(termed third antennal segment by some authors), like eye size, are among the best
external features by which to recognize species. One aspect that is easily quantified
is that of flagellomere 1 length, as measured in profile from the suture on the pedicel
to the most distant point apically, and expressed in relation to vertical head height
(as in O’Hara 1983a). Male flagellomere 1 length has been used here for
comparisons among genera because males of most species have the larger
flagellomere 1 (i.e. longer and broader) and thus exhibit more interspecific variation
in this character than females. As with eye height, a qualitative guide to
flagellomere 1 length accompanies the numerical range given in descriptions, as an
aid for comparisons among taxa. The following arbitrary length classes are used:
short, less than 0.40 head height; medium-short, 0.41-0.48; medium, 0.49-0.60;
medium-large, 0.61-0.69; and large, 0.70 and greater.

Character 7. Special modifications of male flagellomere I.— Though the
majority of siphonines possess an average shaped (i.e. not lobed) flagellomere 1,
males (and only males) of a few species have unusual modifications, the functional
significance of which is unknown. Included in this category are: bilobed
flagellomere 1 (B; e.g. figs. 3a, 4a and 5a in Shima 1970a); trilobed flagellomere 1
(T; e.g. fig. 2a in Shima 1970a); and pectinate flagellomere 1 (P; e.g. Fig. 11, and
fig. 1a in Shima 1970a). Absence of such modifications is indicated by an A in
Table 1. The bilobed condition of male flagellomere 1 is found in a very few other
tachinids besides the Siphonini (e.g. some species of the neaerine genus
Phytomyptera Rondani), and a similar type of pectinate flagellomere 1 is found in
males of Borgmeiermyia Townsend (figs. 1-5 in Araud 1963).

Character 8. Shape of male flagellomere 1.— Considered here is the general
shape of male flagellomere 1, excluding the extreme modifications discussed under
character 7. It is difficult to characterize flagellomere 1 shape into classes because
its shape varies from one form to another in a continuous, non-graded manner. The
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following states are broadly defined to cover the range of observed variation in
shape of male flagellomere 1, and the cited figures illustrate examples of each. The
states are: L, linear (Fig. 14); A, average (Fig. 17); B, broad (Fig. 6); S,
subquadrangular (Fig. 15); and T, large and triangular.

Character 9. Aristomere 1 length— The majority of siphonines have a short
aristomere 1 (S), with a length half or less that of its width. Aristomere 1 is slightly
elongate (E) - subequal in length and width - in a few species of several taxa. Most
useful taxonomically and phylogenetically is state L (Figs. 4-5, 15), in which length
of aristomere 1 is much greater than width (usually 2-4X longer than wide).

Character 10. Aristomere 2 length— Aristomere 2 is elongate in siphonines and
at least 1.5X longer than wide, with most species having an aristomere 2 in the
range of 2-4X longer than wide. Length of aristomere 2 varies markedly within
genera, and to a lesser degree even within some species, so this character is of
limited taxonomic value above the species level. As a generalization, species with a
very large flagellomere 1 also have a long aristomere 2, so there is some correlation
in size between these structures in some lineages. Similarly, a long aristomere 2
generally accompanies a bilobed, trilobed or pectinate flagellomere 1. In Table 1 the
range in size (length divided by width) of aristomere 2 is given for each taxon.

Character 11. Aristomere 3 length.— Aristomere 3 is varied in overall length
and also in the degree to which it is tapered along its length; with length, and
thickness along length, generally correlated. For this reason I have taken a
subjective approach to this character rather than a strictly numerical one, using
states that are visually interpretable. However, the difference between one state and
another in the following series is subtle and the cited figures should be referred to as
a guide for their discrimination. The states are: V, very short and either evenly
tapered to tip or thickened to near tip (Fig. 15); T, short and thickened to near tip
(Fig. 8); S, rather short and usually evenly tapered to tip (Figs. 10, 16; a very
subjective interpretation of an aristomere 3 intermediate in form between T and the
next state); and L, long and evenly tapered to fine tip (most figures, e.g. Figs. 6, 12,
18). Clear differences in shape and length of aristomere 3 among some lineages are
useful both taxonomically and phylogenetically, even though intermediate states are
difficult to categorize.

Character 12. Arista vestiture— Amount of pubescence on the arista is constant
within a few lineages and greatly varied in most. Lack of apparent pubescence is
referred to as almost bare (B; most figures, e.g. Figs. 14-16). Other states form a
graded series from micropubescent (M; Figs. 7, 20), pubescent (P; Figs. 10, 17),
short plumose (S; Fig. 13), to medium plumose (L, long).

Character 13. Clypeus.— The clypeus is visible as a small sclerotized structure
above the maxillary palpi when the proboscis is at least slightly extended. It is
varied in form from narrow and partially enclosed laterally in membrane (N), to
slightly (S) or distinctly broadened (B), to U-shaped (U).
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Character 14. Maxillary palpus.— Most siphonines have a rather short, apically
clavate palpus (S; most figures, e.g. Figs. 13-15). Particularly in species with an
elongate proboscis, the palpus is correspondingly longer (L; Figs. 9, 20) and also
apically clavate (e.g. Siphona s.s.). In S. (Ceranthia) species and two species of S.
(Aphantorhaphopsis) the palpus is cylindrical (C; Fig. 16) along its length and
varied in length from very short (reduced) to average.

Character 15. Prementum length.— Almost all species with padlike labella have
a short (S; e.g. Figs. 1-2, 5-6) to medium length (M; e.g. Figs. 14, 18) prementum
(prem). Species with elongate labella almost always have an elongate prementum
(E; Figs. 9, 20) as well. I have not classed these states into discrete sizes, but as an
approximate guide short is less than half head height, elongate approximates or
exceeds head height, and medium is intermediate.

Character 16. Labella— Of considerable taxonomic and phylogenetic
importance is the length of the labella (/b]). The groundplan condition is padlike
labella (P; e.g. Figs. 1-8), and this state is widely distributed throughout the
Siphonini. A state common to many lineages but independently derived within most
of them is slightly lengthened labella (S), which are slightly longer than wide. Less
common are the following states: M (Figs. 13, 17), labella moderately lengthened
and subequal to or slightly longer than half prementum length (characteristic of most
S. (Pseudosiphona) species); E (Fig. 18), labella elongate and slightly shorter to
slightly longer than three-quarters prementum length (typical of most S.
(Siphonopsis) species); and L (Figs. 9, 20), labella as long as or longer than
prementum (all Siphona s.s. species and a few species in other lineages).

Character 17. Prosternum.— The prosternum of most siphonine species 1s
setulose (8S), generally with a single pair of setulae but in a few species with several
pair. A bare prosternum (B) is characteristic of a few species, though more
commonly a bare specimen belongs to a species in which the prosternum is typically
setulose.

Character 18. Lower proepimeral seta— All siphonines have a strong, upturned
seta (u prepm s) on the lower portion of the proepimeron. In addition, a strong lower
seta (/ prepm s) is present and directed downward in Peribaea (state P; Fig. 27). In
other taxa the lower proepimeral seta (prostigmatic seta of some authors) is hair-like
or absent (A; Fig. 28).

Character 19. Anepisternum.— The upper region of the anepisternum has a
patch of hairs and one to three larger setulae (anepst s), as recorded in Table 1 (one
large setula shown in.Fig. 32, two in Fig. 31). In most species the number of setulae
is apparently constant, in others varied; as well, in certain genera there is a
characteristic number of setulae while in others the number is varied.

Character 20. Katepisternum anterior to mid coxa— The katepisternum is
considered bare (B) anterior to the mid coxa if several hairs are present along (and
restricted to) the lower portion adjacent to the ventral midline (Fig. 34). In most
Actia species and Entomophaga exoleta a row of hairs (kepst h) extend upward
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anterior to the mid coxa from the ventral midline almost to the lower katepisternal
seta (S; Fig. 33).

Character 21. Lower katepisternal seta— Three setae are in a triangular
arrangement on the upper portion of the katepisternum. The lower seta (! kepst s) is
varied in length, and compared with the upper anterior seta is shorter (S; Fig. 31),
approximately equal in length (E), or distinctly longer (L; Fig. 32 [seta appearing
equal in length to upper anterior seta due to perspective]).

Character 22. Postsutural dorsocentral setae— Three or four postsutural
dorsocentral setae are present, as indicated in Table 1. As a generalization, the setae
are longer and thicker (i.e. stronger) in species with three postsutural dorsocentrals
than in those with four. Though the states of this character are constant within some
species and lineages, they vary within a few species (e.g. several species of Siphona
5.8.).

Character 23. Preapical anterodorsal seta on fore tibia— This seta is varied
from apparently absent to long. As compared with the preapical dorsal (d) seta on
the fore tibia, it is either shorter (S) or approximately equal in length or longer (E).

Character 24. Anterodorsal seta on mid tibia— Most siphonines possess one
strong anterodorsal seta (ad s) on the lower half of the mid tibia (Fig. 37). This seta
is lacking from S. (Baeomyia) species (Fig. 38) and several species of Actia, and a
row of ad setae is present in Goniocera. Number of ad setae present on the mid tibia
is shown in Table 1.

Character 25. Tarsomere 5 modification.— An average (A) tarsus is common to
the groundplan of the Siphonini. One to several species in separate lineages possess
a modification in tarsomere 5 of females (not known in males). Tarsomere 5 is
enlarged in these species - broader and longer than in other siphonines (e.g. fig. 22
in Richter 1980 [female mislabelled as male]) and in most species with a dense
patch of sensory haiis ventrally. This specialization is restricted to the fore leg in
most species (F), but is present on all legs in a very few (L).

Character 26. Tarsal claw length— Claws and pulvilli are short in most
siphonines (S; e.g. figs. 4 and 6 in O’Hara 1983a). In a few species the claws are
large (L; e.g. fig. 5, op. cit.), and generally larger in males than females. M
designates a medium or intermediate-sized tarsal claw.

Character 27. Wing vein R; dorsally— Setulation of vein R; dorsally can be
discretely divided into three states: B, bare (Fig. 22); D, setulose distally; and E,
setulose along its entire length (Fig. 21). Species do not vary between states D and
E, though many species vary between B and possessing one to several setulae
distally near the costal margin.

Character 28. Wing vein R, ventrally.— Vein R, ventrally is either bare (B) or
distally setulose (D). As with character 27, some species vary between state B and
possessing one to several setulae distally near the costal margin.

Character 29. Wing vein Ry, s dorsally— Setulation of vein Rg,s is the most
useful wing character taxonomically other than character 33. It is setulose (with four
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to many setulae) in all siphonines and is one of the diagnostic features of the tribe.
Two states are recognized, and only a very few species vary between one state and
the other: P (proximal), R, s setulose between base (bifurcation of R,,; and Ry,s)
and crossvein r-m (Fig. 22); and E, R,, 5 setulose from base to beyond crossvein r-m
(Fig. 21).

Character 30. Wing vein CuA,; dorsally— Most siphonines have either a bare
(B; Fig. 21) or partially setulose vein CuA;. This vein is either setulose from
crossvein bm-cu outward (S; Fig. 22), or in a very few species is additionally
setulose proximal to bm-cu (P). State P is constant in those species with that state,
but a few species vary between state B and possessing several setulae on CuA, (a
row of setulae on CuA, is a good species-constant state).

Character 31. Setulation of other wing veins.— Setulation described in
characters 27-30 are average for the Siphonini (A). Setulation on normally bare
veins is noted here for several species: B, Ceromya Brazil sp. 5, with veins Sc and
R,.3 setulose ventrally; C, Actia ciligera, with veins R,.3, R;,s and M setulose
dorsally and ventrally; F, Actia fallax, with vein M setulose ventrally; M, Peribaea
modesta, with vein R, ; setulose dorsally and ventrally; and S, some specimens of
the S. (Actinocrocuta) singularis complex, with vein Sc setulose ventrally.

Character 32. Loss of vein M distally.— Vein M is complete (C; i.e. extended to
wing margin) in the majority of siphonines; in some species of Actia (involving
several species groups) it fades out before its characteristic bend towards the wing
tip in the apical one-fourth of wing (N). In a few Actia species the bend of M is faint
but still visible.

Character 33. Anal vein.— This is one of the most significant characters in the
Siphonini. The anal vein either fades out before the wing margin (N; Fig. 21) or is
extended to the wing margin at least as a fold (E; Fig. 22). The latter state is rare in
other tachinids, and of great diagnostic and phylogenetic importance in the
Siphonini.

Character 34. Position of crossvein dm-cu.— The position of crossvein dm-cu is
varied from near wing margin (Fig. 21) to relatively far removed from it (Fig. 22). A
measure of dm-cu position was obtained by dividing the distal length of CuA;
(distance from dm-cu to wing margin) by proximal length of CuA, (distance from
crossvein bm-cu to dm-cu). The range in values for each taxon is given in Table 1
along with the number of species examined (generally one specimen measured per
species), the mean, and standard deviation (SD). This character is discussed in detail
in O’Hara (in press “b”).

Character 35. Median marginal setae on abdominal terga 1+2.— Median
marginal setae are considered absent (A) from abdominal terga 1+2 (T',,) if they
cannot be distinguished from adjacent setulae. If they are slightly longer and thicker
than adjacent setulae then they are considered weak (W), and if subequal in size to
the median and lateral marginals on T; they are strong (S) (states A and S are
illustrated in figs. 7-8, O’Hara 1983a). Some species with state S are constant for
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this state, while in other species all states are present among different individuals or
some specimens have a strong median marginal on one side and lack one on the
other.

Character 36. Lateral marginal setae on abdominal terga 1+2.— States A
(absent), W (weak) and S (strong) are the same as described for character 35 (see
figs. 7-8 in O’Hara 1983a for states W and S). This character varies intraspecifically
as in character 35, though generally such variation is between states A and W; most
species with strong lateral marginal setae (S) rarely vary from this state.

Character 37. Setation on abdominal terga 3 to 5.— The average condition (A)
is one in which tergum 3 (T3) has a pair of strong median and lateral marginal setae
and tergum 4 (T,) and tergum 5 (T5) each have an evenly spaced row of six marginal
setae (figs. 7-8 in O’Hara 1983a). Additionally, in some species T53-T5 have weak to
strong lateral discal setae (D) and/or an extra pair of lateral marginal setae (L).

Character 38. Posterior processes of male abdominal sternum 5.— Male
sternum 5 (Ss) consists of an anterior (basal) plate (bs p) and two posterior
processes. The processes are separated from one another by a median cleft (med c)
and bordered anteromedially by a broad desclerotized area (descl a) of varied size
(Fig. 47). Shape of the processes is greatly varied, but two general areas are
recognized on each process: the apical lobe (ap /) and median lobe (med 1) (Fig. 47).
In most Actia species the median lobes are undifferentiated and the apical lobes are
long and broadly continuous with the processes, resulting in a more or less V-shaped
Ss (A, Actia-type; Figs. 58-59). In a few other siphonines S5 resembles the A state of
Actia except the median lobes are distinctly differentiated and partially enclose the
median cleft (V; Figs. 61, 64). In most siphonines the apical lobe is more narrowed
preapically, and in combination with a distinctly differentiated median lobe
produces a sharply or broadly defined U-shaped posterior margin (U; e.g. Figs. 47,
50, 65-70) or one in which the angle between apical and median lobes is obtusely
angled (O; i.e. an intermediate state between V-shaped and U-shaped, e.g. Figs.
48-49, 60). A few siphonines have an undifferentiated apical lobe and rounded
median lobe, producing a more or less transverse sternal margin posteriorly (T; Figs.
51-52, 57).

Character 39. Apical lobe of male abdominal sternum 5.— Within lineages
possessing a preapically narrowed apical lobe and U-shaped Ss posteriorly (see
character 38), there is a trend toward curving inward (i.e. medially) of the apex of
the apical lobe. State A designates the average condition in which the apical lobe is
directed posteriorly (e.g. Figs. 47, 50, 66-68); C, an apical lobe distinctly curved
inward (Figs. 56, 62-63, 65, 69); and S, an intermediate state in which apical lobe is
slightly curved inward (Figs. 53-54).

Character 40. Median lobe of male abdominal sternum 5.— This feature of
considerable variation is here defined as the region bordering the median cleft
posteriorly, and continuous with the posterior process laterally. It is undifferentiated
(U) in those species of Actia in which the sternal margin posteriorly is V-shaped and
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median cleft not bordered by lobes (Fig. 58). In the simplest developed form the
median lobe is rounded along its median margin (R) and partially encloses the
median cleft (e.g. Figs. 55, 64, 67). In more developed forms the median lobe is
truncate (T; e.g. Figs. 63, 66) along its medial or posteromedial margin or very
broad and longitudinally elongate (E; e.g. Figs. 53, 69). In Goniocera species and a
few other species the median lobe forms a broad, truncated plate flattened in a more
or less posteromedial plane (F; Figs. 47, 54). State F is a highly derived form of
median lobe, and between it and state T are a range of intermediates here classed as
state I, characterized by a truncate margin and rather flattened surface
posteromedially (Fig. 68). Some species, particularly within Siphona s.l., have an
accessory lobe on the median lobe posteriorly (A; Fig. 70).

Character 41. Setulation of male abdominal sternum 5.— Sternum 5 is bare on
the basal plate, anterior to the desclerotized area. The posterior processes are
sparsely (S), moderately (M), or densely (D) setulose. The processes may also have
one pair of setae distinctly larger than the surrounding setulae, but presence or
absence of these setae has been interpreted as too intraspecifically varied to be
usefully characterized here.

Character 42. Size of male abdominal tergum 6.— Male tergum 6 (Ty) is
separated from the epandrium by a narrow strip of membrane. In a few siphonines
T, is unsclerotized (A, apparently absent), while in most it is varied from tiny to
small lateral sclerites (S), to larger lateral sclerites (L), to a narrow to broad dorsally
continuous sclerite (D).

Character 43. Width of ejaculatory apodeme.— The ejaculatory apodeme in the
male genitalia has a bulbous base and a fan-shaped apical portion of varied size.
Width of the fan-shaped portion is expressed herein as a function of the preapical
width of the hypandrial apodeme (as measured dorsally). The relative width of the
fan-shaped portion is given either as a measured range or expressed in relative terms
in Table 1 and descriptions. The following states of the latter are recognized: N,
ejaculatory apodeme slightly narrower than hypandrial apodeme; S, apodemes
subequal in width; and W, ejaculatory apodeme slightly wider than hypandrial
apodeme.

Character 44. Shape of pregonite.— Pregonites are structures to either side of
the aedeagus, articulated at their bases with the hypandrium. A thin membrane
extends anteriorly from the apex of each pregonite to the ventral surface of
hypandrium. Pregonite shape is varied in many and subtle ways and cannot be
classified into states without grouping similar forms in a subjective manner. I have
tried to select and describe states I perceive as most meaningful in a taxonomic and
phylogenetic sense, though it must be noted that even a continuous transformation
series cannot be hypothesized since most states could easily have been derived from
one of several others. The following states are recognized, and are arranged
alphabetically because of the complexity of this character: A, average, smoothly
curved along posterior margin or bent rather sharply at midlength, and pointed or
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rounded apically (Figs. 73-76, 89-94, 96-106); C, C-shaped (open side facing
anteriorly) and broad at midlength (Figs. 87-88); F, fused basally with hypandrial
apodeme (only observed in S. (Aphantorhaphopsis) nigronitens); J, broad
subapically and more or less J-shaped (Figs. 85-86); L, linear and only slightly
curved apically (Fig. 72); M, anterior membranous portion enlarged, apex of
pregonite generally not curved anteriorly (Figs. 77, 79-81); O, ring-shaped (Fig. 78),
though part of ring incomplete in a few species; P, elongate and curved posteriorly
(unique to Ceromya lutea, Fig. 83); S, thin and sickle-like, with basal arm slightly
extended anteriorly (Fig. 84); T, basally broad and apically truncate (Fig. 71); and
W, broadened or wide along most of length, with short pointed apex (Fig. 95).

Character 45. Pregonite modifications— The pregonite has a smooth outer
surface in the groundplan condition. Spines (sp) or spinules (spin) adorn the
pregonite in a number of genera, and the size, pattern and location of these are
classed into discrete, non-continuous states. However, not all of the following states
can be seen with a dissecting microscope (at 50X), so it is necessary to examine the
pregonite at a power of 100X or more with a compound microscope to discern with
certainty whether small spinules are present or absent (A; e.g. Figs. 72, 76, 84,
87-88, 90-94). The spinose states are: L, longitudinal ridge on anterolateral surface
with spines in single row along edge (Figs. 73-75, 103-105); M, anterior
membranous portion (memb p) of pregonite expanded, usually with field of spinules
on lower portion (Figs. 39-40, 71, 83, 79-81; these spinules are too small to be seen
with most dissecting microscopes in specimens of most species); E, similar to state
M, but in addition has laterally directed spines on anterolateral portion of sclerotized
area (Fig. 82); R, ring-shaped pregonite (state O in character 44) with spinules
anteriorly (Fig. 78); S, sclerotized portion (scl p) of pregonite with field of spines
distally, with largest spines along apical margin (Figs. 41-42, 85-86); and T,
sclerotized portion of pregonite with field of tiny spinules distally (Figs. 89, 95, 100;
as with state M, these spinules are very small in specimens of some species, and not
readily discernible with most dissecting microscopes).

Character 46. Posterior seta on pregonite— Some members of Siphona s.1.
possess a tiny to long seta at about midlength on the posterior surface of the
pregonite. Different setal size classes are recognized because certain lineages
possess a seta with a characteristic length. However, setal length is varied among
some species, and varied between absent and small to medium in a few. Given the
varied nature of this character, the following imprecisely specified states are
recognized: A, absent (e.g. Figs. 71-82); T, very tiny seta (Figs. 89, 93, 97-98,
103-104, 106; not readily discernible without aid of a compound microscope); M,
short to medium-sized seta (Figs. 90-92); L, long, thick seta (Fig. 94; as
characteristically present in species of S. (Ceranthia)); and F, two to a few tiny to
short setae (Fig. 95).

Character 47. Epiphallus.— An epiphallus is a subbasal, posterior outgrowth of
the aedeagus. A small epiphallus is best seen in dorsal or ventral view, where
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unobstructed by epandrium or postgonite. The following states are recognized: A,
absent; S, small (short); N, relatively large but narrow; and P (present), relatively
large and average width.

Character 48. Posterior margin of distiphallus.— The distiphallus is a
cylindrical structure of varied size, shape and sclerotization. Several characteristics
of the distiphallus appear to be more or less independent of one another, and three
are considered here as characters 48 to 50. Character 48 describes the relative
amount of sclerotization along the posterior margin of the distiphallus. The posterior
margin is either entirely sclerotized to near apical margin of distiphallus (E; pos
marg in Fig. 116), or is incised or desclerotized to varied degrees (I). The latter state
can be recognized in lateral view in most species of Siphona s.1. by the presence of a
pointed, sclerotized projection on the distiphallus posteriorly, below the narrowed
attachment of basiphallus and distiphallus (e.g. scl proj in Figs. 125, 127).

Character 49. Posterolateral margin of distiphallus.— The lateral surfaces of the
distiphallus, as viewed in profile, provide among the best features for species
separation and recognition within the Siphonini. Shape of the distiphallus is too
varied to be fully categorized at the generic level, but two aspects have been
selected for description as characters 49 and 50. Character 49 refers to the
posterolateral margin (apically) of the distiphallus. In some siphonines it is reduced
(r lat marg in Fig. 108) or not differentiated (i.e. not incised; undif pslat marg in
Fig. 124) from the rest of the distiphallus (A; e.g. Figs. 108-111, 115-124). In other
siphonines the posterolateral margin of the distiphallus is incised from the rest of the
lateral margin and slightly to markedly elongate, mostly independently among
different lineages. This is a difficult character to classify into states, though the
following series gives a rough indication of the diversity of this character among the
recognized siphonine lineages: S, posterolateral margin separated from lateral
margin by narrow incision and not extended beyond apex of lateral margin (present
in Goniocera io, but not visible in Fig. 107 because posterolateral margins are
curved inward); M, moderate apical extension of posterolateral margin beyond rest
of lateral margin (m pslat marg in Fig. 125) and usually pointed or spined (either
continuous with lateral margin or incised from it; Figs. 125, 131, 134); and E, as in
state M but apically extended well beyond apex of rest of distiphallus (/ pslat marg
in Figs. 112 and 127) (Figs. 112, 114, 127, 133, 136).

Character 50. Spines on lateral margin of distiphallus— The lateral and
anterolateral surfaces of the distiphallus are adorned with small spinules, especially
conspicuous anteriorly and apically. In some siphonines no larger spines are present
(A; Figs. 107, 115-118, 132-135), in others the lateral margins are armed with
conspicuously larger, usually recurved, spines along anterior and/or apical margin
(P; Figs. 108-111, 114, 121, 124, 128). The degree to which these spines are
differentiated is very useful taxonomically, particularly at the species level, but is
too varied to be categorized here.
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Character 51. Postgonite size.— Paired postgonites extend posteriorly from
either side of the aedeagus basally. They are large (W, well developed) and
conspicuous in most siphonines. Postgonites are short (S) in some siphonines (about
as long as width of basiphallus subbasally), or reduced (R) to scarcely discernible
lobes at base of basiphallus.

Character 52. Surstylus basally— Each surstylus articulates basally with the
epandrium and cerci. In most siphonines it is attached membranously (M; Figs.
139-144), in a few there is a narrow sclerotized connection between the epandrium
posteriorly and surstylus basally (F, epandrium and surstylus fused; Figs. 137-138).

Character 53. Shape of surstylus.— The average condition (A) of the surstylus,
as viewed in profile, is one in which it is narrowed at about midlength and either
straight or slightly curved posteriorly near apex (Fig. 141). The following states are
qualitative departures from the average condition (see cited figures for examples): S,
short (Fig. 142); B, distinctly broader than average (Fig. 138); C, markedly curved
posteriorly (Fig. 139); and L, elongate (Fig. 137).

Character 54. Shape of male cerci— The cerci of siphonines are fused medially
and tapered to a single slender apex. Their shape is described in lateral view, with
average (A) being slender on lower half, smoothly curved at midlength and curved
anteriorly near apex (Fig. 141). The following shapes are recognized, relative to the
average shape: S, short (Fig. 138); B, broadened; E, elongate (Fig. 140); L, linear or
straight along posterior margin in profile; R, same as state L but short (Fig. 139);
and I, sharply inflexed at midlength, short to long in length (Figs. 137-138, 140;
state I may be accompanied by one of the former states).

Character 55. Female ovipositor length— The ovipositor, or female genitalia, is
primitively short and only slightly extensible. More extensible ovipositors have
evolved independently within different lineages, perhaps as an adaptation for
depositing larvae directly upon hosts (as suggested by Andersen 1983). Extensible
ovipositors are telescopic and characterized by broad regions of intersegmental
membrane, and often elongated sclerites as well. Degree of extensibility is classed
as follows: S, short and only slightly extensible (Figs. 43-46, 146-148, 151-153); M,
moderately extensible (Figs. 145, 149-150, 154); E, elongate (Fig. 155); and V, very
elongate (Fig. 156).

Character 56. Shape of female sternum 6.— The most apparent modifications to
the female genitalia, other than extensibility, involve shape of sterna 6 (Sg) and 7
(S7). Modification of Sg is not common among siphonines, and is apparently always
accompanied by similar or more pronounced modification of S;. In the average (A)
condition Sg is slightly rounded on its ventral surface (Figs. 43-46, 145-153).
Several types of modification are recognized: W, weakly or slightly keeled (k/)
posteromedially; S, sharply keeled posteromedially (Fig. 154); M, moderately
elongate (Figs. 154, 156); and E, elongate (Fig. 155).

Character 57. Size of female tergum 6.— Female tergum 6 (T) is varied in size
as follows: A, absent; S, very small lateral sclerites (Fig. 152); L, moderate-sized
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lateral sclerites (Figs. 145, 148, 151, 155-156); M, dorsomedian sclerite, not
extended laterally; D, single sclerite extended dorsally and laterally (Figs. 153-154);
and N, as in state D but narrowly discontinuous dorsally (Figs. 146-147, 149-150).

Character 58. Anterior apodeme on female sternum 7.— Female sternum 7 (S-)
is without an anterior apodeme (A, absent) if its anterior margin is broadly rounded
(Figs. 145, 149, 151-156). An apodeme is present if a sclerotized arm extends
anteriorly from the anteromedian margin of S, and is classed as either short (S; Fig.
150) or long (W, well developed; Figs. 146-148, ant apod in Fig. 147).

Character 59. Shape of female sternum 7.— As mentioned under character 56,
modifications to sterna 6 (Sg) and 7 (S;) are the most conspicuous in female genitalia
other than extensibility. The following states are similar to those given for character
56: A, average condition, S, slightly rounded ventrally (Figs. 43, 45, 145-146,
148-153); W, weakly or slightly keeled (k/) posteromedially (Fig. 147); S, sharply
keeled posteromedially (Figs. 44, 46); E, elongate (Figs. 155-156); and L, elongate
and keeled posteromedially (Fig. 154).

Character 60. Size of female tergum 7. — Female tergum 7 (T5) is varied in size
as follows: A, absent; S, very small lateral sclerites (Figs. 151-152); L,
moderate-sized lateral sclerites (Figs. 145-150, 153); and F, lateral sclerites fused
with §; (Figs. 154-156).

Character 61. Location of spiracle of segment 7.— The position of the spiracle
of segment 7 is varied. In some siphonines it is located in segment 7, close to or in
T, or dorsal to margin of S; (state P, posterior; Figs. 148, 153-156). In other
siphonines the spiracle is located dorsolaterally in membrane between segments 6
and 7 (state I, intermediate; Figs. 145, 150-152) or anteriorly in segment 6 in or near
T¢ (state A, anterior; Figs. 146-147, 149).

Character 62. Characteristics of female sternum 8.— Female sternum 8 (Sg) is
varied in several ways. In the average (A) condition it is a small sclerotized plate
partially covered by S,, and sparsely haired posteriorly (Figs. 43-46, 146, 148-153;
average condition but bare in Peribaea species). Other states are as follows: L,
lacking or absent (Figs. 147, 154-156); R, reduced in size (Fig. 145); W, much
wider than average; B, bare or almost so; and S, with thick setae posteriorly
(setation not shown in figures).

Character 63. Size of female tergum 10.— Tergum 10 (T,) is located dorsal to
the cerci (cer). It is small and sparsely haired in most siphonines, and present as
either a median sclerite (M) or as two slightly separated sclerites (P, paired; a few
species possess both-states). In a few siphonines T, is unsclerotized (A, absent) or
reduced in size (R).

Character 64. Labrum of first instar— The anterior end of the
cephalopharyngeal skeleton of first instars of the Tachinidae is extended forward
between the lateral sclerites, and is tentatively homologized with the labrum by
Wood (1987: 1196) (often termed “mouth hook” by previous authors). As in other
tachinids, the labrum of first instar siphonines varies from hook-like (N, narrow in
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dorsal-ventral plane; Figs. 159, 161-162) to hatchet-like (B, broadened in
dorsal-ventral plane; Figs. 158, 160, 163). In a few siphonines the labrum is
intermediate between these states, and here termed slightly broadened (I). First
instars of the Siphonini are described by O’Hara (in press “a”).

Character 65. Dorsal cornu of cephalopharyngeal skeleton of first instars.— In
most larval siphonines and other larval tachinids there are two cornua posteriorly on
the cephalopharyngeal skeleton, one dorsal (d corn) and one ventral (v corn) (P;
Figs. 158-159, 161-163). The dorsal cornu is absent (A) from all nine Actia species
examined for this character (Figs. 160). The possible presence of a dorsal cornu in
Actia dubitata, illustrated in Farinets (1980), is indicated by a “?P!” in Table 1.

Character 66. Posteroventral margin of abdominal segment 6 of first instars.—
First instars of the Siphonini are equipped with spinules or hooks externally. The
greatest modification and variation in these structures are found on the last several
abdominal segments, particularly the posteroventral margin of segments 6 and 7.
Segment 6 is bare or has small spinules (B) posteroventrally (Figs. 157-161), or
large spinules to hooks. If large spinules or hooks are present (Figs. 162-163), then
their number is entered in Table 1.

Character 67. Posteroventral margin of abdominal segment 7 of first instars.—
Segment 7 possesses ventrally a row or rows of spinules along its posterior margin,
anterior to the anus. Two states are recognized: R, two or more even or uneven rows
of spinules (Figs. 157-162); and S, a single dominant row of spinules (Fig. 163).
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34 O’Hara

CLASSIFICATION OF THE SIPHONINI

List of major references to the Siphonini

Thryptoceratae Robineau-Desvoidy 1830: 82-102 (unavailable name).

Siphonae Rondani 1845: 31 (original description).

Siphonina Rondani 1856: 59 (Siphona; other siphonine genera in Tachinina).

Siphoninae Rondani 1859: 9-11 (Italian species of Siphona; other siphonines in Tachininae).

— [Muscidae], Schiner 1862: 517-522 (early classification; species of Austria).

Céromydes and Thryptocérides, Robineau-Desvoidy 1863: 665-728 (early classification).
Thryptoceratidae, Brauer and Bergenstamm 1889: 101-106 (early classification).

Section Thryptocera, Brauer and Bergenstamm 1893: 148-152 (early classification).

—, Bezzi and Stein 1907: 381-392 (early Palearctic catalogue).

Section Thryptocera, Villeneuve 1924: 34 (Palearctic reclassification).

Group Thryptocera, Stein 1924: 123-148 (reclassification and revision of mid-European species).
— [Eutachininae, Group 3], Lundbeck 1927: 448-476 (species of Denmark).

— [Tachininae], Wainwright 1928: 203-209 (species of Britain).

Actiini, Malloch 1930a: 303-310 (species of Australia, all as Actia).

Actiini, Malloch 1930b: 120-148 (species of Malaysia, all as Actia).

Actiini and Siphonini, Townsend 1936: 129-152 (tribal descriptions and generic keys; very broad tribal
limits).

Crocutini, Mesnil 1939: 35-36 (reclassification).

Actiini and Siphonini, Townsend 1940: 187-299 (generic descriptions following 1936 classification).
Siphonini, Emden [van Emden] 1954: 62-68 (species of Britain).

Siphoninae, Mesnil 1954, 41 pp. (reclassification and species of “Congo Belge”).

Siphona group, Herting 1957: 454, 458 (female genitalia).

Siphonini, Herting 1960: 58-63 (biology of Palearctic species).

Siphonina, Mesnil 1962-1965: 795-879 (reclassification and revision of Palearctic species).
Siphonina, Sabrosky and Arnaud 1965: 1061-1064 (list of New World species north of Mexico).
Siphonini, Mesnil and Pschorn-Walcher 1968: 163-164 (list of species of Japan).

Siphonini, Guimardes 1971: 164-171 (list of New World species south of United States; broad tribal
concept).

Siphonini, Crosskey 1973: 80-81, 136-138, 176 (species of Australia).

Siphonini, Mesnil 1975: 1399-1400 (changes to 1962-1965 Palearctic revision).

Siphonini, Crosskey 1976a: 112-113, 211-214, 291 (species of Oriental region).

Siphonini, Crosskey 1976b: 99-100 (list of British species).

Siphonini, Crosskey 1980: 852-855 (list of Afrotropical species).

Siphonini, Dear and Crosskey 1982: 134-139 (species of the Philippines).

Siphonini, Andersen 1983: 1-15 (revision of Old World genera).

Siphonini, Crosskey 1984: 261-262 (key to Afrotropical genera).

Siphonini, Herting 1984: 120-126 (list of Palearctic species).

Siphonini, Tschorsnig 1985: 88-89 (male genitalia).

Siphonini, Rognes 1986: 72-73 (list of Norwegian species).

Diagnosis of adults of Siphonini Rondani

The most convincing synapotypy, and hence best diagnostic feature, of the
Siphonini is the presence of only two (rather than three) spermathecae in the female
reproductive system.” This state seems to be universal among siphonines, and is
known to be shared with only one other (unrelated) tachinid genus, Phaenopsis
Townsend (Andersen 1983).

The following combination of character states separates adults of this tribe from
other tachinids: Generally 3.0-5.0mm in length, but varied from 2.0-6.5mm. Head
(Figs. 1-20) with little sexual dimorphism. Two proclinate orbital setae in both
sexes. Eye bare or almost so and three to five frontal setae except in Proceromyia
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pubioculata (eye densely haired and 8-12 frontals; Fig. 3). Aristomere 2 longer than
wide, elongate in most species. Proboscis varied from short to long, labella padlike
to more than 2X head height.

Thoracic dorsum illustrated in O’Hara (1983a, fig. 2). Prosternum with one to
several pair of setulae in most species, bare in a few (intraspecifically varied in a
few species). Katepisternum with three setae arranged in triangle (Figs. 31-32),
lower seta varied from hairlike to slightly longer than upper anterior seta. Row of
katepisternal hairs anterior to mid coxa present (Fig. 33) or absent (Fig. 34). Three
or four postsutural dorsocentral setae. Scutellum with strong basal, lateral and
subapical setae, subapicals longest and convergent to crossed, apicals short in most
species. One ad seta on mid tibia (Fig. 37) in most species, seta absent from a few
species (Fig. 38) and row of setae present in Goniocera species. Wing relatively
short and broad (Figs. 21-22), vein R, partially incised at midpoint, vein R,,s
setulose dorsally from bifurcation of R,,; and Ry, s to crossvein r-m or beyond, vein
m smoothly curved in apical sector and ending in wing margin near wing tip (ending
close to end of R,,s), anal vein extended to or not extended to wing margin.

Abdomen (O’Hara 1983a, figs. 7-8) ovoid to elongate, with T,,, excavate on
basal half. Median discal setae absent from T,, to T4. Ty, with 0-1 pair of lateral
marginal setae in most species, additional pair present in a few species, pair of
median marginal setae present in a few species of Goniocera and Siphona
(Siphona). T3 to T, with strong pair each of lateral and median marginal setae,
additional marginals present in a few species. Ts with row of marginal setac and in a
few species with row of weak discal setae.

Male genitalia (O’Hara 1983a, fig. 9) with tergum 6 unsclerotized to moderately
broad and sclerotized. Terga 7+8 well developed. Epandrium saddle-shaped.
Pregonite (Figs. 39-42, 71-106) well developed, with membrane anteriorly between
apex and basal articuiation with hypandrium (possibly synapotypic of the Siphonini,
as suggested by Tschorsnig 1985 and discussed in Evolution chapter). Ejaculatory
apodeme well developed. Aedeagus with or without an epiphallus. Distiphallus
(Figs. 107-136) narrowly connected to basiphallus, in most species approximately
cylindrical in shape and well sclerotized laterally. Postgonite well developed to
markedly reduced. Surstylus (Figs. 137-141) linear, relatively unmodified, and
basally free or connected with epandrium by a narrow strap-like connection. Cerci
(Figs. 142-144) medially incised basally, fused apically.

Female reproductive system with two spermathecae (synapotypic of the
Siphonini). Female genitalia (Figs. 43-46, 145-156) unmodified to long and
extensible (telescopic), without piercing ability. Tergum 6 absent to dorsally
continuous. Tergum 7 absent to present as two moderate-sized lateral sclerites.
Spiracle of segment 6 associated with ventrolateral margin of tergum 6, spiracle of
segment 7 varied in position from segment 7 to segment 6. Tergum 8 represented by
two lateral sclerites, sternum 8 relatively narrow in most species, absent from a few.
Segment 9 without external sclerites (O’Hara 1983c: 380). Tergum 10 unsclerotized
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or represented by small median sclerite or two small sclerites. Sternum 10 and
paired cerci unmodified.

Review of major keys to genera and subgenera of the Siphonini

Keys to genera and subgenera of the Siphonini are available for each of the
biogeographic regions of the world except the Neotropics. Each key reflects a
classification different from the one adopted here, so each also differs from the keys
presented in this work: i.e. key to the genera of the Siphonini, keys to the species of
Proceromyia and Entomophaga, and key to the subgenera of Siphona s.I. To avoid
confusion between those keys and mine, the major differences are summarized here.
Specific information about differences in the placement of species can be obtained
by comparing the species lists accompanying most of the works cited below with the
descriptions and species lists contained herein. Differences in phylogenetic
interpretation are not discussed in this section, but rather in the Phylogenetics
section of each supraspecific taxon described. Recent keys to species are cited in the
Geographic Distribution section of each supraspecific taxon.

The keys considered here are those published in major works since Mesnil’s
revision of the Palearctic Siphonini in “Die Fliegen der palaearktischen Region”
(1962-1965). The most geographically comprehensive is Andersen’s (1983) generic
revision of the Old World Siphonini. This work is broad in scope and contains
important new findings about the Siphonini. Andersen’s key (pp. 13-14) is easy to
use and his classification is similar to the one presented herein. His key differs from
mine in the following respects: the two species of Entomophaga are split between
Actia and Ceromya, Proceromyia macronychia is included in Ceromya,
Proceromyia pubioculata (type species of Nipponoceromyia) was not examined and
hence excluded, Acria species with atypical features key to Ceromya or Asiphona,
taxa here considered subgenera of Siphona s.. are considered genera, Siphona
(Aphantorhaphopsis) is called Asiphona, a few species of S. (Aphantorhaphopsis)
key to Ceranthia, and S. (Aphantorhaphopsis) and S. (Siphona) [his Asiphona and
Siphona, respectively] not adequately differentiated. Most of these differences stem
from the relatively few species examined by Andersen during his study. Most of the
species which key differently have limited known ranges (mostly non-Palearctic)
and/or are rarely collected, so despite the differences in our keys probably 90% of
Old World siphonine species will key to the same taxon. Because my keys attempt
to provide for accurate generic placement of all species examined (see Materials and
Methods), they are necessarily longer and more complex than Andersen’s.

Other keys to Old World siphonine genera and subgenera are regional in
coverage. The most comprehensive is Mesnil’s Palearctic revision cited above
(1962-1965), in which all the then known species of Palearctic Siphonini are keyed
and described. Mesnil’s revision restructured the concept of the Siphonini into its
modern form and still provides the only means for identification of most species of
Palearctic Siphonini. With respect to the Palearctic fauna, Mesnil’s keys to the
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Siphonini (1962: 797) and subgenera of Ceromya (1963a: 829) differ from mine as
follows: Peribaea called Strobliomyia, Siphona (Aphantorhaphopsis) called Siphona
(Asiphona), Ceranthia accorded generic rank, Proceromyia as Ceromya
(Proceromyia), Entomophaga exoleta in Actia, Ceromya monstrosicornis as type
species of Ceromya (Stenoparia) and Entomophaga nigrohalterata as C.
(Stenoparia)  nigrohalterata. Nipponoceromyia (here synonymized with
Proceromyia) was described after Mesnil’s revision. Atypical species of Actia and
S. (Aphantorhaphopsis) are non-Palearctic in distribution.

The remaining Old World regions have received recent treatment by Crosskey.
These include a conspectus of Australian Tachinidae (1973), conspectus of Oriental
Tachinidae (1976), review of the Tachinidae of the Philippines (Dear and Crosskey
1982), catalogue of Afrotropical Tachinidae (1980, including Madagascar) and key
to genera of Afrotropical Tachinidae (1984, excluding Madagascar). Excluded from
these works is a treatment of the Tachinidae of the Australian region outside
Australia. These works follow the same classification of the Siphonini, so their keys
are here compared as one with the keys herein: atypical Actia species key to
Ceromya, Siphona s.s. not then recorded from Australia, S. (Aphantorhaphopsis)
generally not recognized so most of its species are placed in Ceromya and a few
(those with elongate labella) in Siphona s.s., and ranking of subgenera of Siphona
s.. as genera. These differences in classification are mitigated by Crosskey’s
comprehensive species lists for each region, without which the initial stages of
almost any revision of a non-Palearctic tachinid group would be an arduous task.

Wood’s (1987) recent key to tachinid genera of the Nearctic region provides a
valuable and much needed guide to the identification of Nearctic Tachinidae. Wood
separates tachinid genera in the first couplet of his key according to presence or
absence of setulae on the prosternum. Goniocera io (the only New World species of
the genus) is varied for this character, though it keys as having a bare prosternum.
Other siphonines key as having a setulose prosternum, though a few of these species
are also intraspecifically varied for this character (especially species of Siphona
(Baeomyia)). Wood’s Siphona and Baeomyia are equivalent to my Siphona
(Siphona) and S. (Baeomyia), and his Ceranthia includes all Nearctic Siphona s.1.
species exclusive of the last two subgenera.

Key to adults of the genera of the Siphonini

1 Lower proepimeral seta strong and directed downward (Fig. 27)
(Old World) Peribaea R.-D., p. 77
I Lower proepimeral seta absent or hair-like (Fig. 28) c.ccecvuceesssesncnenns weseene 2
2 (I') Anal vein not extended to wing margin (Fig. 21); lower
katepisternal seta shorter than upper anterior one (Fig. 31) w.cuuecsueness wovenes 3
2 Anal vein extended to wing margin at least as fold (Fig. 22);

lower katepisternal seta subequal to or longer than upper
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anterior one in most species (Fig. 32)

Mid tibia with row of three or more ad setae and setulae (four
species; Europe and northeastern North America) ....eceeeessssssess o
GonioceraB. & B., p. 41
Mid tibia with one ad seta in most species (Fig. 37), seta
reduced or absent in a very few (Fig. 38)

Aristomere 1 distinctly longer than wide (Figs. 4-5) and fore
tibia with preapical ad seta as long as or longer than d seta (two
EUropean Species) cueeesseessesessessescarasese Entomophaga Lioy, p. 47
Most species with aristomere 1 distinctly shorter than wide and
fore tibia with preapical ad seta shorter than d seta, a few
species with one (but not both) of above states

Katepisternum with row of hairs directly anterior to mid coxa,
extended upward almost to lower katepisternal seta (Fig. 33)
(cosmopolitan) ..ceeeeesseeseeensenee most species of Actia R.-D., p. 67
Katepisternum almost bare directly anterior to mid coxa, except

for several hairs in posteroventral comer (Fig. 34) ....ceevesercencnsenes

Male sternum 5 with posterior margin approximately V-shaped
(Figs. 58-59); pregonite with outer, sclerotized portion short
spinose on apical half or less (Figs. 41-42, 85-86); upper part of
anepisternum with two setulae (Fig. 31) (presently known only
from Malaysia and eastern Australia)
several species of Actia R.-D., p. 67
Male sternum 5 with posterior margin U-shaped, obtusely
angled or almost transverse (Figs. 48-49, 52-57); pregonite bare
or with tiny to distinct, uniformly-sized spinules (Figs. 39-40,
73-74, 77-84) (spinules, if present, restricted to membranous
portion of pregonite except in several species with extensively
sclerotized, ring-shaped pregonite, Fig. 78); upper part of

anepisternum with one setula in most species (Fig. 32) cucveeeacseesee

Dorsal surface of wing vein R,,s setulose from base to beyond
crossvein r-m (as in Fig. 21) (cOSMOPOlItan)...ccecescescsssesssasasene

Dorsal surface of wing vein R,,s setulose between base and
crossvein r-m (as in Fig. 22) (Old World)

Distiphallus bearing unique, infolded and sclerotized structure
formed from posterior surface (Fig. 112); pregonite bare (Fig.
84) (Old World)..... Ceromya silacea (Mg.) species group, p. 63
Distiphallus without infolded and sclerotized structure (Figs.
113-116); pregonite bare in a few species (Fig. 77), with tiny to
distinct spinules in most species (Figs. 78-83) (spinules, if
present, restricted to membranous portion of pregonite except
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in several species with extensively sclerotized, ring-shaped
pregonite - Fig. 78); (cosmopolitan)
Ceromya R.-D. sensu stricto, p. 52

Fore tibia with preapical ad seta as long as or longer than d
seta; male genitalia with distinctive sternum 5 (Figs. 48-49),
pregonite  (Figs.  73-74) and  distiphallus  (Figs.
108-109) Proceromyia Mesnil, p. 44
Fore tibia with preapical ad seta shorter than d seta; male
genitalia not as above in C. cephalotes and C. natalensis, not

examined in C. monstrosicornis (these species discussed in

Phylogenetics section of Ceromya s.s.)
........ three known species of Ceromya R.-D. sensu stricto, p. 52
Katepisternum with row of hairs directly anterior to mid coxa,
extended upward halfway to lower katepisternal seta (type
specimen of A. completa from Malaysia) or almost to lower
katepisternal seta (as in Fig. 33; A. fulvicauda from Malaysia
and A. chrysocera from the Seychelles Islands)....ccceecercseeseeseesees
three known species of Actia R.-D., p. 67
Katepisternum almost bare anterior to mid coxa, except for

several hairs in posteroventral corner (Fig. 34) ...c.ccocveercssesrsacsscss
Siphona Meigen sensu lato, p. 84
[Subgenera keyed in section on Siphona s.1.]

Notes about classification chapter

Notes about lists of included species— The present classification of the
Siphonini includes 386 named species (excluding nomina nuda and misspellings), of
which 294 are recognized as taxonomically valid species. Each description of a
supraspecific taxon of the Siphonini is followed by a list of included species. Names
of species treated as valid are preceded by a letter indicating the region of
occurrence of the species, and all named species are followed by full bibliographic
and type information (sex, type locality and depository, and whether type
examined). Synonyms are listed in chronological order according to date of

39

description. The following letters are used to denote region(s) of occurrence of each

species:

cCwn=NQOo Z»

Afrotropical, sensu Crosskey and White (1977).

Nearctic, sensu Griffiths (1980).

Oriental, sensu Crosskey (1976a).

Palearctic, as delimited by the Afrotropical and Oriental regions.
Neotropical, sensu Griffiths (1980).

Australian.
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Lists of included species were originally compiled from regional catalogues by
Sabrosky and Arnaud (1965), Guimardes (1971), Crosskey (1973, 1976a, 1980) and
Herting (1984). This information was then checked and where necessary augmented,
many of the types personally examined, and the species and genera reclassified into
the present scheme. Changes to previous classifications are listed in the next section
and are indicated in the lists in bold face. In general, I avoided decisions about
species synonymies and followed current placements. This is particularly true of the
older Palearctic names that have been authoritatively re-evaluated in the works of
Herting (1969-1984). For each listed synonym I have included a recent reference to
its synonymic status rather than attempt to determine the author who first proposed
the synonymy. In a few instances I have recognized new synonymies or have
changed the status of subspecies. Each change of this sort is discussed in the
taxonomic portion of this revision under the appropriate genus. Not discussed are
new combinations, unless the species involved possesses a combination of character
states unusual or atypical of the genus into which it is placed.

Type designations of Coquillett and Townsend— The type concept became
increasingly popular among taxonomists in the late 1800’s and early 1900’s, and it
was not unusual for workers of that period to adopt the concept at some point in
their careers. Coquillett and Townsend were two such workers, and it is the status of
the type series of their earlier species that is of concern here.

It is evident that Coquillett, by the time of his 1897 “Revision of the
Tachinidae”, was not only choosing type specimens for new species but for his
previously described species as well. He assigned type numbers to each of his
USNM types, though only published numbers for species he described as new in the
“Revision” (Sabrosky, pers. comm.). For previously described species Coquillett
generally appended his redescription with the statement “From the type specimen”.
For the purposes of nomenclatural stability, and because Coquillett’s intent is clear,
I accept his reference to a type specimen in the redescription of a species described
from syntypes as a valid lectotype designation. (This was also the interpretation of
Sabrosky and Arnaud 1963.) Similarly, I accept Coquillett’s citation of a type
number in the description of a new species as sufficient for a holotype designation,
provided specimens were labelled appropriately. Under the first situation two
siphonines are involved, S. (Siphonopsis) plusiae and Ceromya palloris, and under
the second S. (Ceranthia) flavipes and S. (Pseudosiphona) brevirostris. In the text
that follows I accept Coquillett’s lectotype designations of S. plusiae and C. palloris
and his holotype designation of S. flavipes. I have had to designate a lectotype for S.
brevirostris because Coquillett’s original holotype designation refers to a pin
bearing two specimens, neither of which was specifically chosen as the type.

There is only one siphonine described by Townsend, Actinocrocuta chaetosa, for
which a holotype was not designated in the original description. However, in his
1940 redescription of the genus (which is herein considered a subgenus of Siphona),
Townsend cites the “Ht male” of A. chaetosa, clearly indicating his choice of the
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only male of the type series as the type. I accept this citation as a lectotype
designation.

Genus Goniocera Brauer and Bergenstamm
Figs. 1, 47,71-72, 107, 137, 145, 158

Goniocera Brauer and Bergenstamm, 1891: 354. Type-species, G. schistacea Brauer and Bergenstamm,
1891 (monotypy).

Euthryptocera Townsend, 1916: 624. Type-species, Tachina latifrons Meigen, 1824 (original designation) =
Tachina versicolor Fallén, 1820.

Euchaetactia Villeneuve, 1921: 47 (as subgenus of Actia Robineau-Desvoidy). Type-species, Actia
(Euchaetactia) montium Villeneuve, 1921 (monotypy).

Cartocometes Aldrich, 1929: 9. Type-species, C. io Aldrich, 1929 (original designation). Recent synonymy
by Wood (1987: 1258) in key to Nearctic tachinid genera.

Recognition

This genus of four described species belongs to the group of siphonine genera in
which the anal vein does not extend to the wing margin (i.e. all genera except
Peribaea and Siphona s.1.), and is distinguished from other members of this group
by the presence of several ad setae on the mid tibia. Other siphonines have one ad
seta (Fig. 37) or none (Fig. 38), with the known exception of two undescribed
African species of S. (Aphantorhaphopsis) which have two setae - these two species
have the anal vein extended to the wing margin and other Siphona s.l
characteristics. The distinctive shape of the distiphallus is probably autapotypic of
Goniocera (Fig. 107; refer to Description and Phylogenetics sections).

Three of the four Goniocera species have a densely setulose parafacial (Fig. 1).
The other species, G. versicolor, has the lower parafacial bare (i.e. the region of the
parafacial adjacent to the lower margin of the eye) as in most other siphonines
(several siphonines have hairs on lower parafacial, but fewer hairs than in the three
Goniocera species). Other features shared by species of Goniocera, though only
collectively unique to the genus, include (cf. Table 1): wing vein R,,s setulose from
base to beyond crossvein r-m and other veins bare, prominent and flattened median
lobe on male sternum 5 (Fig. 47; similar appearance in a few Ceromya species),
surstylus long and basally fused with epandrium (Fig. 137), and reduced female
sternum 8 (Fig. 145). The male and female genitalia of G. montium and the female
genitalia of G. versicolor were not examined, so it is unknown if these species share
the genitalic features of the other species.

Description
Length: 4.0-6.0mm.

Head (Fig. 1).— Five frontal setae, normal arrangment. Proclinate orbital setae subequal in size in most
species. Lower parafacial bare in G. versicolor, densely setulose in other species. Eye of male small to
medium, 0.58-0.71 head height; eye of female slightly smaller than in male. Flagellomere 1 of male
medium-short to medium-long, 0.42-0.67 head height; shape from linear to slightly broadened; not bifid.
Flagellomere 1 of female slightly smaller than in male. Aristomere 1 short. Aristomere two 2-4X longer than
wide. Aristomere 3 almost bare to micropubescent, rather short (G. montium) to long and tapered. Clypeus
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U-shaped. Palpus short to medium, clavate. Proboscis with prementum short, labella padlike.

Thorax— Prosternum bare or setulose. Lower proepimeral seta weak, not directed downward.
Katepisternum bare anterior to mid coxa. Lower katepisternal seta shorter than upper anterior seta. Three
postsutural dorsocentral setae, except four in G. montium. Upper part of anepisternum lacking, or with
single, setula. Fore tibia with preapical ad seta varied: short in G. montium, half to subequal length of d seta
in G. schistacea, and at least length of d seta in G. io and G. versicolor. Mid tibia with row of ad setae, two
to seven long and one to three shorter in most taxa. Tarsomeres normal in size, claws small to medium.
Wing: CuA,; with distal portion 0.26-0.47 length of proximal portion (i.e. dm-cu near wing margin; mean
0.34); anal vein not extended to wing margin. Wing setulae: R, bare dorsally and ventrally; R,,s setulose
from base to beyond r-m; CuA, bare.

Abdominal terga 1-5— Abdomen ovoid in shape. Setae varied in length intraspecifically: some
specimens with median and lateral marginal setae on T, and lateral discal setae on T,,-T5, others without
long setae on T, and with normal setation on 7,-T.

Male genitalia (Figs. 47, 71-72, 107, 137).— S5 (Fig. 47) little varied, posterior margin approximately
U-shaped; processes with apical lobes clearly differentiated, at least as long as wide; median lobe unusually
prominent, in form of broad, truncate plate flattened posteromedially; processes moderately setulose. Ty in
form of single, narrow to broad, dorsally continuous sclerite. Ejaculatory apodeme with fan-shaped portion
subequal to or slightly wider than hypandrial apodeme. Pregonite in profile either narrow and linear (Fig.
72), or broad and truncate with membranous portion spinulose (G. io, Fig. 71). Epiphallus present, narrow
(not absent as stated in Andersen 1983 and shown in his fig. 22). Distiphallus (Fig. 107) large, in profile
more or less truncate apically and evenly tapered basally, posterolateral margin with short pointed sclerite
(not extended beyond apex of distiphallus) separated from broad lateral margin by narrow incision
(posterolateral margin curved toward midline and thus pointed sclerite not visible in Fig. 107), anterior
margin distinctly developed; apex at least as long as broad in ventral view. Postgonite apically narrow or
broad, turned outward. Surstylus long, thin and straight; fused basally with epandrium (Fig. 137). Cerci
elongate, sharply inflexed at midlength; thickly covered with long setae on basal half (Fig. 137).

Examined male genitalia of: G. io, G. schistacea and G. versicolor (last species shown in Andersen 1983,
fig. 22).

Female genitalia (Fig. 145).— Moderately extensible. S¢ with very long hairs. Ty distinctly developed,
enclosing spiracles of segment 6; discontinuous dorsally. S, without anterior apodeme; pointed posteriorly,
with (G. schistacea) or without (G. io) posteromedial keel. T, present as two lateral sclerites; spiracles of
segment 7 in membrane between segments 6 and 7. Sg small, haired. T present as two small sclerites.
Examined female genitalia of: G. io. Female reproductive system of G. schistacea shown in Andersen (1983,
fig. 3).

Hosts
Hosts are known for three of the four species, and these are all parasites of
Malacosoma species (tent caterpillars) (Table 2).

Phylogenetics

The only externally autapotypic feature of Goniocera is the row of ad setae on
the mid tibia, though similarities in the male genitalia, specifically sternum 5 and
distiphallus, in three of the four species (male genitalia of G. montium not
examined) provide additional evidence supporting monophyly of the genus. With
respect to male sternum 5, the median lobe is unusually prominent, and flattened on
its posteromedial surface (Fig. 47). A trend in several siphonine groups is toward a
flattened median lobe (e.g. Figs. 54, 68), but only in a few Ceromya s.s. species is
its shape similar to that in Goniocera species. Considering this trend, and the
presumably derived phylogenetic position of these Ceromya s.s. species within that
genus, it is probable that the characteristic shape of sternum 5 among Goniocera
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species is a synapotypy, and its similar appearance in Ceromya s.s. is the result of
convergence.

Shape of the distiphallus is similar among examined Goniocera species (Fig.
107). In particular the posterolateral margins are curved toward the midline, and
incised to form two short sclerotized projections (one per side) - as these projections
are only seen in posterior view they are not visible in Fig. 107. The only other
siphonines known to share this feature are two species of the Ceromya palloris
group, C. flaviseta and C. ontario, which are not otherwise similar to Goniocera
species. The male genitalia of G. montium were not examined, but it is predicted
that they have the same states here suggested as synapotypies of the genus.

The pregonite of G. io differs from those of G. schistacea and G. versicolor by
the presence of tiny spinules on the membranous portion (Fig. 71). This feature is in
most Ceromya s.s. species, and is considered synapotypic of that group. The
presence of spinules on the pregonite of G. io can be interpreted in several ways, as
discussed in the Evolution chapter. These different interpretations of the pregonite in
G. io lead to different phylogenetic senarios regarding Goniocera (Figs. 166-169),
but none challenges the well established monophyly of the genus.

Adult females of G. io and G. schistacea have a small sternum 8 (Fig. 145),
which is a derived state among siphonines. The size of this sclerite is unknown in G.
montium and G. versicolor, but if also small, then would represent another
synapotypy of the genus.

Tent caterpillars (Malacosoma species, Lasiocampidae) are the only known hosts
of Goniocera species (Table 2). Since G. montium is the only Goniocera species for
which a host is unrecorded, and Malacosoma species are not known hosts for any
other siphonines, I hypothesize that this parasitic specialization is a synapotypy of
Goniocera species.

Geographic distribution

This genus includes three sympatric species in the Palearctic region, all western
in distribution (Mesnil 1963a, Herting 1984): G. montium (a rarely collected species
only known from France), G. schistacea (Denmark and Middle Europe) and G.
versicolor (ranging from southern Sweden to England, France, Germany, Austria
and Poland). The single Nearctic species, G. io, is recorded from eastern Canada and
northeastern USA (Sabrosky and Arnaud 1965).

List of described species included in Goniocera

N o (Aldrich), 1929: 10 (Cartocometes). Holotype female, USA: New York,
Riverhead (USNM).

P montium (Villeneuve), 1921: 47 (Actia (Euchaetactia)). Holotype male, France:
[Col du] Lautaret (CNC). Holotype examined.

P schistacea Brauer and Bergenstamm, 1891: 354. Holotype female, Austria (not
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located).

syn. enigmatica Villeneuve and Nielsen in Nielsen, 1917: 32. Holotype

female, Denmark: Tisvilde (not located).— Mesnil, 1962: 800.
P versicolor (Fallén), 1820: 19 (Tachina). Syntypes, Sweden: Skine (NRS).

syn. latifrons (Meigen), 1824: 365 (Tachina). Holotype female, Austria
(lost).— Herting, 1984: 120.
hartigii (Ratzeburg), 1844: 172 (Musca (Tachina)). Type, Germany
(lost).— Herting, 1982: 8.
ludibunda (Robineau-Desvoidy), 1850: 195 (Ceromya). Syntypes,
France (lost).— Herting, 1974: 18.

Genus Proceromyia Mesnil
Figs. 2-3, 48-49, 73-74, 108-109, 146.

Proceromyia Mesnil, 1957: 35 (as subgenus of Ceromya). Type-species, Ceromya (Proceromyia)
macronychia Mesnil, 1957 (monotypy).

Nipponoceroniyia Mesnil and Shima, 1978: 324. Type-species, N. pubioculata Mesnil and Shima, 1978
(original designation). New synonymy.

Recognition

The two described species of Proceromyia are only recorded from Japan and the
Kuril Islands. One, P. pubioculata, is markedly autapotypic in external head
features, differing from other siphonines in having a densely haired eye and 8-12
frontal setae (Fig. 3). The other species, P. macronychia, is less distinctive and
easily mistaken externally for a Ceromya species (head shown in Fig. 2). Both
species share externally the following unique combination of character states (cf.
Table 1): narrow vertex (apparently unique, but not quantitatively assessed in this
study), prosternum bare (rare among siphonines), fore tibia with preapical ad seta
subequal in length or longer than d seta (as in Entomophaga species and several
other species), large tarsal claws (only as large in some Siphona s.s. species), wing
vein R4,s setulose between base and crossvein r-m and other veins bare, and anal
vein not extended to wing margin.

Features of the male genitalia, particularly shape of sternum 5 (Figs. 48-49),
pregonite (Figs. 73-74) and distiphallus (Figs. 108-109) are also diagnostic for the
genus, though the latter two structures closely resemble those in the sister genus
Entomophaga (Figs. 75-76 and 110-111). Proceromyia species are distinguished
externally from those of Entomophaga by their short aristomere 1 (cf. Figs. 2-3 and
4-5), bare prosternum and larger tarsal claws.

Key to adults of Proceromyia species

(See section entitled “Review of major keys to genera and subgenera of the
Siphonini” for information about how other authors have keyed (and classified) the
following species.)
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1. Eye densely haired; 8-12 frontal setae (Fig. 3, eye hairs not
shown) (Japan)......... Proceromyia pubioculata Mesnil & Shima
s Eye almost bare; five frontal setae (Fig. 2) (Japan and Kuril
Islands) Proceromyia macronychia Mesnil
Description

(Note: female of P. pubioculata unknown.)
Length: 3.0-5.5mm.

Head (Figs. 2-3).— (Head of P. pubioculata also shown in Mesnil and Shima 1978, fig. 10.) Generally
five frontal setae in P. macronychia, 8-12 in P. pubioculata, rather fine in both. Proclinate orbital setae thin
but average length, subequal in most specimens. Eye almost bare (P. macronychia) or densely haired (P.
pubioculata). Eye of male and female subequal, medium-large, 0.78-0.84 head height. Flagellomere 1 of
male short to medium-short, 0.34-0.43 head height; shape average in width; not bifid. Flagellomere 1 of
female usually slightly smaller than in male. Aristomere 1 short. Aristomere two 1.5-3X longer than wide.
Aristomere 3 almost bare, slightly short to normal length, evenly tapered to tip or abruptly narrowed on
apical two-thirds. Clypeus U-shaped in P. macronychia, not examined in P. pubioculata. Palpus short to
medium, clavate. Proboscis with prementum short, labella padlike.

Thorax.— Prosternum bare. Lower proepimeral seta weak, not directed downward. Katepisternum bare
anterior to mid coxa. Lower katepisternal seta shorter than upper anterior seta. Three postsutural
dorsocentral setae. Upper part of anepisternum with single setula in P. macronychia, with three setulae in
single examined specimen of P. pubioculata. Fore tibia with preapical ad seta subequal to or longer than d
seta. Mid tibia with one ad seta. Tarsomeres normal in size; claws large. Wing: CuA, with distal portion
0.24-0.32 length of proximal portion (i.e. dm-cu near wing margin; mean 0.27); anal vein not extended to
wing margin. Wing setulae: R, bare dorsally and ventrally; R, s setulose between base and r-m; CuA, bare.

Abdominal terga 1-5— Abdomen ovoid in shape. T',, without median marginal setae; lateral marginal
setae strong. T;-Ts average or with lateral discal setae on one or more segments.

Male genitalia (Figs. 48-49, 73-74, 108-109).— S5 (Figs. 48-49) little varied, posterior margins of
processes obtusely angled; apical lobe slightly differentiated; median lobe rounded, relatively unmodified;
processes moderately setulose. T¢ forming single, broad, dorsally continuous sclerite. Ejaculatory apodeme
with fan-shaped portion slightly wider to about 1.5X wider than hypandrial apodeme. Pregonite (Figs.
73-74) in profile smoothly curved anteriorly and more or less pointed apically, with small spines along
anterolateral ridge. Epiphallus small in P. pubioculata, absent from P. macronychia. Distiphallus (Figs.
108-109) with posterior margin partially reduced, laterally incised, anterior margin reduced except for long,
spined anterolateral arm; apex broader than long in ventral view. Postgonite apically broad and turned
outward. Surstylus average length, broadened at midlength, straight; basally free from epandrium. Cerci
rather short (P. macronychia) to average length (P. pubioculata), smoothly curved at midlength; moderately
setose on basal half.

Examined male genitatia of: P. macronychia and P. pubioculata (latter shown in Mesnil and Shima 1978,
fig. 11).

Female genitalia (Fig. 146).— (Only P. macronychia examined.) Short. S, with short hairs. T distinctly
developed, enclosing spiracles of segment 6; narrowly discontinuous dorsally. S; with long anterior
apodeme; without posteromedial keel. T, present as two lateral sclerites; spiracles of segment 7 displaced
anteriorly and enclosed in posterior margin of Ty. Sg distinctly developed, haired. T, present as small
median sclerite.

Examined female genitalia of: P. macronychia.

Hosts.  Unknown.

Phylogenetics

Mesnil described P. macronychia in 1957 (p. 35) as a new species in new
subgenus Ceromya (Proceromyia), basing the new taxon primarily on the presence
of large claws and narrow vertex. At that time Ceromya s.I. was recognized as a
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siphonine genus in which the anal vein did not extend to the wing margin and from
which the derived features of Actia and Goniocera were lacking.

Mesnil later completely revised the Palearctic Ceromya species (1963a: 829),
and recognized two primary divisions within the genus: Ceromya (Ceromya)
characterized by wing vein R,,s setulose from base to beyond crossvein r-m, and
both C. (Proceromyia) and C. (Stenoparia) characterized by vein R4,5 not setulose
beyond r-m. I discuss here the monophyly of Mesnil’s C. (Proceromyia) - status of
C. (Stenoparia) and placement of its type species C. monstrosicornis are discussed
in the Phylogenetics section of Ceromya s.s., while the other C. (Stenoparia) species
recognized by Mesnil, C. nigrohalterata, is placed in Entomophaga and discussed in
the Phylogenetics section of that genus.

The second species here included in Proceromyia is a siphonine of unusual
appearance, P. pubioculata. This species was described in its own genus,
Nipponoceromyia Mesnil and Shima (1978), primarily because of its uniquely
haired eye and numerous frontal setae (Fig. 3). The authors commented that P.
pubioculata seemed related to Proceromyia macronychia (1978: 325), citing as
evidence the shared possession of weak proclinate orbital setae, narrow vertex and
short distal section of wing vein CuA,. I doubt that the first character state is
uniquely shared by these two species, the last certainly is not, but the narrow vertex
might be a synapotypy of these species. Both species also have unusually large
tarsal claws. The male genitalia of Proceromyia macronychia and Nipponoceromyia
pubioculata were apparently not compared by Mesnil and Shima, but corroborate
their phylogenetic hypothesis and as discussed below provide better evidence for a
sister species relationship between these species.

Similarities in the male genitalia of Proceromyia macronychia and
Nipponoceromyia pubioculata belie the external differences between these species,
leading to the conclusion that the autapotypic features of N. pubioculata are the
result of divergence from a more P. macronychia-like ancestor. In support of this
are the remarkable similarities in male sternum 5 (Figs. 48-49), pregonite (Figs.
73-74) and distiphallus (Figs. 108-109) - similarities which also attest to a close
relationship with Entomophaga (see the Phylogenetics section of that genus and the
Evolution chapter for a discussion of these intergeneric relationships). Given the
general external similarities between P. macronychia and P. pubioculata (listed in
Recognition section) and diverse shapes of male genitalia among siphonines in
general, I regard the shared similarities in male genitalia of these two species as
synapotypies. I propose the following classification to reflect this hypothesized
relationship between P. macronychia and N. pubioculata: N. pubioculata is moved
to Proceromyia, and Proceromyia is ranked at the generic level because of its sister
group relationship with Entomophaga, and its lack of known synapotypies with
Ceromya. Both Proceromyia and Nipponoceromyia were ranked as monobasic
genera by Herting (1984: 121-2) before the male genitalia of the two included
species were compared (in contrast, Andersen 1983 placed Proceromyia as a
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synonym of Ceromya and did not study Nipponoceromyia pubioculata). It seems
appropriate to modify Herting’s classification of these two species by combining
them under one generic name now that their genitalic features are known to be so
similar.

Geographic distribution

The known ranges of the two included species are very limited: P. macronychia
was described from Hokkaido, Japan, and has since been recorded from the Kuril
Islands, USSR (Richter 1976b). P. pubioculata is only known from male specimens
collected from Honshu Island, Japan.

List of described species included in Proceromyia

P macronychia (Mesnil), 1957: 35 (Ceromya (Proceromyia)). Holotype male,
Japan: Hokkaido, Obihiro (CNC). Holotype examined.

P pubioculata (Mesnil and Shima), 1978: 325 (Nipponoceromyia). Holotype
male, Japan: Honshu, Kawaragoya (BLKU). Paratype examined. New
combination.

Genus Entomophaga Lioy
Figs. 4-5, 50-51, 75-76, 110-111, 147.

Entomophaga Lioy, 1864: 1332. Type-species, Tachina exoleta Meigen, 1824 (by designation of Coquillett,
1910: 538).

Recognition

Entomophaga comprises two described European species, E. nigrohalterata and
E. exoleta. The former is commonly collected while the latter is known from very
few specimens. A diagnostic combination for these species is the possession of an
elongate aristomere 1 (Figs. 4-5), fore tibia with preapical ad seta subequal in length
or longer than d seta, wing vein R,,5 setulose between base and crossvein r-m and
other veins bare, and anal vein not extended to wing margin (¢f. Table 1). In
addition, features of the male genitalia are distinctive, and are similar only to the
male genitalia of the externally very different appearing Proceromyia species (cf.
head profiles in Figs. 2-5, sternum 5 in Figs. 48-51, pregonite in Figs. 73-76 and
distiphallus in Figs. 108-111).

Entomophaga exoleta has been considered an Actia species by some authors
because of its row of hairs on the katepisternum anterior to the mid coxa (as in Fig.
33), but is clearly misplaced there based on other features (see Phylogenetics section
and Evolution chapter). Likewise, E. nigrohalterata has been mistaken for a
Ceromya species because its phylogenetically important character states have been
misinterpreted.
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Key to adults of Entomophaga species

(See section entitled “Review of major keys to genera and subgenera of the
Siphonini” for information about how other authors have keyed (and classified) the
following species.)

1. Three postsutural dorsocentral setae; katepisternum with row of
hairs directly anterior to mid coxa, extended upward almost to
lower katepisternal seta (as in Actia spp., Fig. 33); male
sternum 5 U-shaped, apical lobe distinctly differentiated (Fig.
50); pregonite spined along anterolateral margin (Fig. 75);
distiphallus with lateral margin markedly reduced (Fig. 110)
(Europe; very rarely collected) . Entomophaga exoleta (Meigen)

1 Four postsutural dorsocentral setae; katepisternum almost bare
directly anterior to mid coxa, except for several hairs in
posteroventral corner (Fig. 34); male sternum 5 with apical lobe
slightly differentiated (Fig. 51); pregonite bare along
anterolateral margin (Fig. 76); distiphallus with lateral margin
partially  reduced  (Fig. 111)  (Europe; commonly
collected).ueeccenernes cosssessensae Entomophaga nigrohalterata (Vill.)

Description
Length: 3.0-5.0mm.

Head (Figs. 4-5).— Four or five frontal setae, in normal arrangement. Anterior proclinate orbital seta
longer than posterior one in E. exoleta, setae subequal in length in E. nigrohalterata. Eye bare. Eye of male
small to medium, 0.63-0.77 head height; eye of female slightly larger than in male. Flagellomere 1 of male
medium to medium-long, 0.58-0.66 head height; shape broad to subquadrangular; not bifid. Flagellomere 1
of female slightly smaller than in male. Aristomere 1 elongate, 1.5-5X longer than wide. Aristomere two
3-4X longer than wide. Aristomere 3 almost bare, slightly shorter than average, evenly tapered to tip.
Clypeus U-shaped. Palpus long, clavate. Proboscis with prementum short, labella padlike.

Thorax.— Prosternum setulose. Lower proepimeral seta weak, not directed downward. Katepisternum
bare (E. nigrohalterata) or with row of hairs anterior to mid coxa (E. exoleta). Lower katepisternal seta
shorter than upper anterior seta. Three (E. exoleta) or four (E. nigrohalterata) postsutural dorsocentral setae.
Upper part of anepisternum with single setula. Fore tibia with preapical ad seta subequal to or longer than d
seta. Mid tibia with one ad seta. Tarsomeres normal in size, claws small to medium-large. Wing: CuA, with
distal portion 0.25-0.43 length of proximal portion (i.e. dm-cu near wing margin; mean 0.33); anal vein not
extended to wing margin. Wing setulae: R, bare dorsally and ventrally; R,, s setulose between base and r-m;
CuA, bare.

Abdominal terga 1-5.— Abdomen ovoid in shape. T, without median marginal setae; lateral marginal
setae strong. T;-Ts average or with lateral discal setae on 1 or more segments.

Male genitalia (Figs. 50-51, 75-76, 110-111).— S5 with apical lobe of processes slightly differentiated
(posterior margins almost transverse, Fig. 51) in E. nigrohalterata, distinctly differentiated and posterior
margin approximately U-shaped in E. exoleta (Fig. 50); median lobe rounded, relatively unmodified;
processes moderately setulose. T forming single, broad, dorsally continuous sclerite. Ejaculatory apodeme
with fan-shaped portion slightly wider to almost 2.0X wider than hypandrial apodeme. Pregonite in profile
smoothly curved anteriorly, pointed apically; either bare (E. nigrohalterata, Fig. 76) or spined along
anterolateral margin (E. exoleta, Fig. 75). Epiphallus present: very short in E. nigrohalterata, long and
narrow in E. exoleta. Distiphallus (Figs. 110-111) with posterior margin partially reduced, laterally incised,
anterior margin reduced except for long, spined anterolateral arm; broader than long in ventral view.
Postgonite apically broad and turned outward. Surstylus average length, straight (E. nigrohalterata) or
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curved posteriorly (E. exoleta); basally free from epandrium. Cerci rather short, smoothly curved at
midlength; moderately setose on basal half.
Examined male genitalia of: E. exoleta and E. nigrohalterata (latter shown in Andersen 1983, fig. 24).
Female genitalia (Fig. 147).— (Only E. nigrohalterata examined.) Short. S with very short hairs. T
distinctly developed, enclosing spiracles of segment 6; narrowly discontinuous dorsally. S, with long
anterior apodeme; slightly keeled posteromedially. T, present as two lateral sclerites; spiracles of segment 7
displaced anteriorly to very near or associated with T. Sg absent. T\, absent or present as two small sclerites.
Examined female genitalia of: E. nigrohalterata (also see Andersen 1983, fig. 9).

Hosts. Unknown.

Phylogenetics

Herting (1975: 4) revised the standard classification of E. exoleta and E.
nigrohalterata by removing the former from Actia and the latter from Ceromya, and
uniting them under a newly defined Entomophaga Lioy (cf. Mesnil 1963a). Herting
based his concept of Entomophaga primarily on two characteristics shared by E.
exoleta and E. nigrohalterata: an elongate aristomere 1 and long preapical ad seta
on fore tibia. The second feature is shown in this study to be shared with related taxa
(see Evolution chapter), but the first is accepted here as a synapotypy of
Entomophaga, though not unique to the genus (Table 1).

Recently Andersen (1983: 12) reviewed the Old World Siphonini and
re-assigned E. exoleta to Actia and E. nigrohalterata to Ceromya. Andersen returned
E. exoleta to Actia because he considered its row of katepisternal hairs to be clear
evidence of its membership in Actia. He interpreted the elongate aristomere 1 of E.
exoleta and E. nigrohalterata as autapotypies of each species, consequently
returning the latter to Ceromya because “it does not differ significantly from other
Ceromya species in external characters” (1983: 12). However, Andersen noted that
the male and female genitalia of E. nigrohalterata were different from the
Ceromya-type.

Andersen’s classification of the two species here placed in Entomophaga and
Proceromyia was based on external characters, since only the genitalia of E.
nigrohalterata were examined. I hypothesize that characteristics of the male
genitalia of the four Entomophaga and Proceromyia species indicate that these
species form a monophyletic lineage, based on shape of the pregonite (Figs. 73-76)
and distiphallus (Figs. 108-111), which are derivable from a common groundplan
and lack synapotypies with the Actia and Ceromya lineages. The two Proceromyia
species are not only remarkably similar in male genitalic features (Figs. 48-49,
73-74, 108-109) but share unique external similarities as well, so are certainly sister
species. The male genitalia of Entomophaga species are more equivocal: they
clearly indicate a close relationship with Proceromyia, but not a sister species
relationship between E. exoleta and E. nigrohalterata. However, given the general
external similarities between E. exoleta and E. nigrohalterata, particularly head
habitus (Figs. 4-5) and derived state of aristomere 1, these species most probably
form a monophyletic group. If these external similarities are not synapotypies then
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Entomophaga might be paraphyletic with respect to Proceromyia (i.e. either E.
exoleta or E. nigrohalterata being more closely related to the Proceromyia lineage
than to its congener).

Features of the male genitalia of E. exoleta not only corroborate its placement in
the Enromophaga+Proceromyia lineage, but provide the best evidence for removing
this species from Actia. Actia species share the synapotypies of a more or less
V-shaped sternum 5 (Figs. 58-59) and apically spinose pregonite (Figs. 85-86), and
these states are lacking from E. exoleta. It is concluded that the row of katepisternal
hairs that are found (among siphonines) only in E. exoleta and most Actia species is
the result of convergence; convergence certainly accounts for the presence of this
row of hairs in Actia and some non-siphonine tachinids. E. exoleta also has one seta
on the upper portion of the anepisternum while almost all Actia species have two (cf.
Figs. 31 and 32).

E. nigrohalterata has not been shown to share any synapotypies with Ceromya,
either here or by previous authors. Spinules on the membranous portion of the
pregonite in most Ceromya s.s. species, here considered a synapotypy of Ceromya
s.s., are absent from E. nigrohalterata. Further research is needed to resolve
relationships within Ceromya s./., and will not only provide information relevant to
the placement of E. nigrohalterata, but to other species of Entomophaga and
Proceromyia as well.

Adult females of E. nigrohalterata are atypical in their lack of a sclerotized
abdominal sternum 8 (Fig. 147). Study of the female genitalia of E. exoleta has not
yet been possible, but if sternum 8 is lacking then a sister species relationship
between E. exoleta and E. nigrohalterata would be corroborated (otherwise this loss
might be autapotypic of E. nigrohalterata).

Similar in some respects to the species of Entomophaga is Ceromya
monstrosicornis. Its placement is discussed in the Phylogenetics section of Ceromya
s.S.

Geographic distribution

Entomophaga exoleta is a rarely collected species, recorded from a few localities
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